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Abstract 



This.(ioci4ent represents t;he initial, effort of 'Oa^idge National 
Laboratory to 'develop the ddcunient Buildings Ei^rgy jUs^ Pata Book for 
use as a, desk-top^^eference by.the of the Assistant Secretary \ 

f^3r Conservation and Solar ApplicatiiJfns, Conservation Planning and Policy. 
I^ f presents/ an assembly and display of statistics which characterize^- 
^current and flSfst energy end use activities in the residential/commercial 
sector Ad presents data on oj:her factors which influence the residentiaiy 
commercial sector in the nation. 

Statistical ''data an energy use iiji the residential/comm<srcial sector 
in the form of tables, /grapR)^, and charts a^ presented. The purpose of 
this publication is to present a lar^e amount of relevant data in an' 
easily retrievable and usable format. The following topics are covered 
in 0,ight, chapters: sector definitions, buildings inv^tory",^^ppliand%r— * 

inventory, heating and cooling units inventory, appliance ef ficiencies,V 

• ■ • ' . ^^'^t ' )' ^ ■ ■ 

structural characteristics, climatologicg^l data arid appliance fuel use, 

national economic and demographic determinants, fueT consumption and 

prices, and a survey of selected energy » studies. A list of data sources 

is providAi at ^e end of eacl^ chapter , and 'a "more general Bibliography 

IS included at the, end of the book. - . , , • ■ 
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Introduction 

The Buildings Energy Use Data Book endeavors to fill a long-felt 
need for a deifiAitive compilation of residential/commercial energy use 
data. The book has four purposes: (1) to make available selected existing 
data, (2) .to identify those areas where data are laCjking, (3) to identify 
data inconsistencies, and (4) whenever possible, to resolve d^ta'inconsis- 
tencies. The data presented are considered to be the m^j^ reliable av^il- 
able data. With the exception of Chapter 8, which contains a suryey of 
some of the existing energy studies, -outright estimates have been excWded. 

The means to achieve the Data Book objectives are numerous^ Tables 
compiled through diverse sources present the data. Whenever it is necessary, 
explanatory text or -graphs accompany the tables. These explanatory remarks 
serve to explain established relationships or to suggest possible 
dependencies. 

Explanatory remarks of a more technical nature appear in the User's 
Gviide. Also included in the User^s Guide are remarks and supportive data 
that help reconcile discrepancies between various data sources. 

To adequately understand any material, it is imperative that 
definitions b^- clear and precise. Unfortunately, energy studies have 
not yet developed to the point where this is always the case. As a result, 
one finds that different reporting organizations often use definitions 
hot totally compatible with one another. In- some cases the Glossary - 
addresses these definitional discrepancies by indicating reporting organ- 
izations. Standard Industrial^ Classification (SIC) definitions are more 
fully- discussed in Appendix A. 
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* ■ \ ■ . 

The Data BooX is organized by chapters. Each chapter discusses a 

variable important to the determinj;tion o*f energy use. The first chapter 

■ . ■ * . _ ■. • ^ . ' 

presents some historical and definitional data. Inventories of ^ 

municipal, commercial; and residential buildings <are provided, and 

^^^istbr;LCal consumption trends for various fuels are included! 

Chapter 2 discusses aopliances by eViergy-source, Energy use is' 

partially determined by the stock of existing appliances, and this 

. ■ • '■■ . ' . J* . ■ 

. chapter provides a comprehensive inventory of household appliances, 

heating equipment, and cooling equipment. A similar inv'entpry for the 
commercial sector is not included because^such data do not appear to be 
available, ' 
i ' For several of the major appliances,. Chapter 3 presents a detailed 
analysis of the^ efficiency ratings and attempts, where possible, to 
give a salfes-weighted efficiency rating for the population of such 
appliances, » ^ 

The number and frequency of usage of energy-using appliances is 
dependent on the number and type, of housing units,, and, ultimately, on 
,the number of households as well as on the total population. Thus, 
comprehensive data on demographic trends and indicators are presented 
in Chapter 4, 

It is not, sufficient just to know the number and types of buildings 
and residences; it is also important to know their ''energy efficiencies/ 
Chapter 5 investigates factors which contribute to the determination of 
a building^s energy use such as floor area and number of stories. Data 
about^ structural characteristics are particularly scarce (e,g., it would 
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%e worthwhile to have aggregate dat§ about window area, but apparently 
such information is not availalfte). , * ' 

Chapter 6 acknowledges that not only total population and number 
of households, bu^: also economic determinants are important factors in 
energy use. It seems reasonable to hypothesize that there is a direct 
dependence' betyreen disposable income and type and' number of housing 
units and appliances purchased. This chapter provides necessary data 
about economic indicators, * , 

Chapter 7 presents the best-available aggregate data on energy u^e 
by sector and fuel type. It suffers from some data inavailability, as 
usage is not equally well documented for all fuels. | 

- Chapter 8, the last chapter, is self-explanatory. It contains a 
review of various existing energy-related studies; those included were 
chosen OB .a basis of availability, current applicability, and comprehen- 
siveness. Time 'limitations precluded the inclusion of all studies, and 
no lack of;^quality in thQ omitted studies is implied. It isi espe^^ially 
important to emphasize that many of these previous studies were not solely 
data-gathering efforts, but involved considerable modeling of pne-form or' 
another. Certain of these studies forecast energy use and some of the 
forecasts have been included- Again, it is important to note that 
Chapter 8 is a significant break with the rest of the book insofar as it 
contains the results of modeling efforts and varioufe estimation procedures 

The Buildings Energy Use Data Book represents the staff's first ' 

r 

edition of selected residential /commercial energy use statistics and 
the staff of the Data Book acknowledges that ^many important data. have 
been omitted either consciously or unknowingly from this document. 

1 ' ^ . . . 

Ji- Xlll ; ^ 



Future e^iticwsi^are planned which will incotpor^te some of, these missing 
data and will 'continue the attempt to present a consistent, clearly 
documented/ compilation of energy use data, 

• None of the data included in the Data Book are the results of primary 
data-gathering efforts by ORNL, and though every effort has been made : 
%Xo present only the most reliable data, neither ORNL nor DOE cari^ endorse 
the validity of the statistics presented, " r 

Users of the Data Book are encouraged to comment on errors, oijii^sions, 
emphases, and organization of this report to one of the authors, 
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^ ^\ Selected Aspects of Residential/Commercial Energy Use 

A document such as the Data Book is most difficult to summarize: 
the data are diverse and not always strictly comparable. The staff of 
the Data Book has selected material (predominantly from Chapters 2, 4, 

and 7y and consolidated it in the following five pages. ' Two caveats are 

' ' • h ' ^ • ■ . 

in ord"Sr. . First i the items do not* and cannot summarize all the data 

,1 ' , ' - ' 

contained in this document. Of necessity, many Results have been excluded. 

\ \ / ■ ■ ^ . . . ' _ 

Second, since the datsi: are not always strictly comparable, careful use 

of the footnotes is advised. 

\ The Energy Use Determinant Flow Chart graphically displays the relation 
ship between various factoris which determine energy use. Specifically, 
knowledge of the stock qfS^pliances and heating and cooling equipment, 
~rherr"^effic^iencies, and their levels^of us«tge is sufficient to calculate 
energy use in buildings. Thus the chart is organized ac<;ording to these 
categories. ' ■ ' , 
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Energy Use by the Residential-Conrfei'cia^Sector, 1975 by Energy Source'^- 
(10^2 Btu and percent of total energy us^ 
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686 
4.3% 
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2.6V 



Deiivered Energy , 

4688 * ^ 282 

29.1% / 1.8% 

■ d 
Primary Energy 

' 4688 

17.9% ' . 



282 
1.1% 

V 



7if7 ■ 


" 12343 


3783^^ 


1 1W26 


^.0% 


76.5% 


23.5% 


y^lOO% 
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12651^ 
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32.6% 


51.6% . 


' 48.4% 


100% 



Additional data: p. 19h ' ' . ^ ^ • . . 

"It is^inportant to note the lack g/f comparable sector definitions across fuels." SpecificaHy, this table has been 
calculated on the basi^ of data presented in Energy, Perst)ectives ,. It is imperative that the reader understand that 
the sectoral definitions are not entirely consistent across fuels, - Petroleum products con^uipption data presented in 

^Energy Perspectives are derived froin"Bureau of Mines statistics, , and that portion of these fuels' consumed for heating 
purposes has been allocated to the residential-cpimnercial sector. Residential-commercial consuipption of coal has been 
defirfed by Energy Perspectives to be the amount of coal included under the Weekly Coal Report heading "retail 
deliveries." The Edison Electric Institute's categories 'Ismail light and powqr" and "oth^r publ id authorities" have 
been summed and then equated with the commerfcial sector for purposes of reporting electric energy used (electric 
energy is given in term of point of iise, that is, converted at 3412 Btu/kWhr). The American ,Gas Association's i 
categoi'y "commercial customer" has. been used to determine commercial gas sales. 

Asphalt has been deleted from the petroleum products totals compiled by Energy Perspectives , It is felt that asphalt 
is used at most marginally in builaings. • \ , 



'Energy content calcula^ at point 'oRuse, i.e.' 3412 Btu/kWhr. , / 

i ' ' 

Primary -energy has been assumed tp. equal delivered Energy for all energy sources-other than electricity and natural 
gas^ This' assumption may not be.^^valid, but it ^s necessitated since the transmission-distribution losses for other 
energy sources other than electricity apd-natural gas ^re unknown. 



The primary energy for natural gas ha^ been calculated in terms of 1,5,3% extraction, transmission-distribution'losses, 
which is-tl^e figure arrived at by considering the ratio of the sum of the categories "losses'and waste," ''*fielld use," 
-.and "lost in "transmission 'ajd 'unaccounted for" to the category "net marketed production, iM[p. 22, jfas Fac^ , 1975).- 

'The primary energy for electricity has ieen calculated in terms of 10,383 BtWkWhr fthe average \At rate estimated 
by the Edison Electric institute for 1975) arid 9% transmission-distribution losses, //^ ' 

Source: W. Duprojfflwil., U.S. Department of the Interior, Energy Perspectives 2 , Washington, D-.C, June 1976', p. 65. 
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?PRIf«:m DIFFICULTIES EPWIN.MONITORI^ ENERGY USE IS THE IN/iOEQlWTE'imilNTAT 
SION FACTORsilD WHETHER USE IS EXPRES'SED IwiERMS OF PRIMARY Eff RGY (WHICI 



W pSMl'SSION-DfStT^IBl/riON IjOSSES) 



OR DEIIVERED ENERGY^ 



primary\nerc/Y 



Energy^ iPrimary); Use by the Residential- 
Commercial Sectf, 1975 by gnergy Source 



V 



H INCLUDE? GEN"^ 




JffiLIVEJlED- energy' 




Energy (Delivered) Use by the Residential- . ' 
Commercial Sector, 1975 by Energy Source 



Source: W. G Dupree et al., U.s/ Department of the Intey^t, Energy Perspectives 2 
' Washington, D.C., June 1976, p.. 65. ' ■ ^JJX .t^erspectives L , 



Intei^pl', 
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Demographic Trends 



^POPULATION OF THE imiTED STSITES 
1945 - 1978 r* 



MEDfAN INCOME OF FAMILIES ./ 1975 

(Qonstent 1975 dollars) • 



I 

I 

> o 

s 



*o- POPITLATION 




TEAR 

Source: U.S. Dcportacnt of Cononerce, Bureau of the Census,* Current 
Population J^eports: Population Estlinates and Projections , 
Serie»» P-2i, No. 704, Washington, D.C., January li7>, table D. 




Source: U.S. Department of Housing and Urban Development. Executive . 

Office of the President, Conmittee on Community Developncnt, 
1976 Report on Nationll Growth and Development, The Changing 
Issues for National Growth . tKi~5aaQatic Counctl. Wa<»hington. 



D.C, February 1976, Figure 1 1 - 1 



REG10NAL\ PERCENTAGE DISTRIBUTION OF FUEL 
USED IN THE HOUSEHOLD AND COMMERCIAL 
SECTORS AND 'POPULATION - 195^ 



FffrriLITy HATt: T040 TO ItTttX 




RIGIOJf 



.Se» App«ndlx C for d«rtnltton of Region. 



.^ourc«: U.S. Uepart^entMif i:«}m«erce, Biirenu of the (>n'»iM, .Stat i jit leal 
,t. Ml?*I-''/J. Qf the r m 1 1 p. 1 Stat ca; l!>7 6 , 9 7 1 h Annual 1 i!d HTon . - 
Was)ilngt>n, D.C*. Juty 197(», Table 10; I..U. Cruwp, U.S. Depart - 
went oT tha Inferior, Bureau of Mlnea, Fuali anJ Rneggy Dti tu: 
i» nited ? it ate< by St n t es and Ce n^ua Otvl«ton <, \'22j_,lnfo^^iion 
' . ttlrcular 11750, WanKlngton, U.C, 1977, ^p. ll-'STT 



U.S. Department of Conmcrce, Bureau of the Census. 



9Vth Annual Falltlon, Washington, D.d. . Jul 
Table No. 6}0. 



y J97h, 
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APPLIANCE OldNERSHIP AND ASSOGIftTED FUEL SOURCES 



■X 



CSm«r«hip. of Selectftt) Appll&nces 
(by pcrcenta2«*of KouMholds)* 



tTACE HEATINO 



F\i»ls Usvd for Selected Appliances 
(by percentage of houieholdt]^ 



ENTWY 

footnote! base year 



( — ) 



S^ACE COOLING 



WOiNTIAL Sf CtOR 



nEFRICCRATOnS 



DISHWASHERS 



^1 



CLOTHES WASHERS 74 0% 



CLOTHES DRYERS 



'1 

^9 



WATER HEATERS 




'^Source: Annual Homing Survey: ^^/i . ' ■ • ■ • • 

Note; I^cludei "ell occupied Kouilng unlti" ■« AtfincA In the Annuel Hoyilng Survny : it*e^er«on or group of per^oni 1« living in.it at* 
the tl»e of enuaeretion or If the occupants are only teitporarily abient. Tn 1974, (hli'^wat 70,810,000 units and 65.445,000' In 1970. 
These are recognitad by the Bureau of Census at the nia^ber of houieholdi in the U.S. for the yean givert. f'uels My .not add due tn a 
rmindlng. . . ^ 

^Source: A nnua l <fc>u<ing Survey: lj>24 . ' ^ v \ 

Note: Information i« aveilable only a« "all year-round housing uniti." defined In the Annual tk>u< >ng Survey a«: all occupied unlti piui 
vacant uniti which are Intended tbY year-round u«e. In 1974, this wes 75,886,00<J units. 

"source: The Survey of hirchesas and Oi /tifi t thi^. ■ ^ ■ ^ * 

^ta: This category conteins electric refrigeretors and .refrlgerator-freetar combination untts (no gas). 
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Source: T^» Survey of Purchases and (Vnershlp . • 

Mnr*- e irmmtmr Lk. a aaoarate aDellance fnor co*hlni«4 with a raf r leeratorl used to freaie and store food. 



Nott: TMi c»«va«r/ v<mt«in» ••iwt ric rtf rigpnitori ina r«rr.,,.,,«.-...k*«r coaoiiution unHi-W|i$).* ^ 
'^Source; TTw Survy of >urcK«st» ynd (^merihlp . ( ^ 

^ Note: A fr««zer is s lepsrstt ajiplfince (not coabined Mith a refrigerator) used to freeze ind'ito^ food. 
*Source: •Pw-.Survey of Purchoes j^nd Ownership , ^ ^ 



lil ISiriJclidld' ^ •l»Ctric or gas. Itood-buming 'stoves . hot plates/ table stoves, or other portable heating equipment " 

^Source: TTie Sur»^ of Purchases and Owiershi^ .' ^ ' y ^ ' ^ 

T*' ijMl!?"f " P°"*^; ""i* diJhes utensils. an3 pans autouticallx- Portable dishM#shers^S«kt sit on 

£ taeies or counter tops are excluded. & < ^ ^ 

•'Source: The Survey of Purchases and Owncrtlip . , . 

Note: Wasjfing Mchines op«rate on a regular l^Hise current and include wiing*er types. autoMtic. seaiautout ic. and coabinatioo 
\ vBihtT/dry^r units. ' / * 

Source: The t970 Cen»us of Housin| . ^ ^ ' 

• o 

Note: This information is- also available for 1974. but 1970 da«a is presehted here for co«parabllity of fuel used. (The Survey of>^ 
-1 Purchases and Ownership reports 52, 6\ of housing aniA have clothes >dryers available in 197*.) *■ 



*Source: The ^7o Census of Housing . ^- v 

Note:. The assifliption was sade that units reporting no w«ter heating futls t^ve no water heaters. 
' .Source: ' Annual Housing Sui^ey: 1974 . . » 

. Note: Includes coal or coke. wodU. and other categories. , 

• k' • ■ ■ . • . . i 

It IS assu^ that-all roc unit, use electricity. It is i-portant to, note that a housing unit «y o^/use «,re than one roo- uni,. 

'^I^ile^jr^I.^frTcUr'"''''"'"'" " "•«f»Uible. and the entire fu.J use figure fs ^ / 

"^Assuaed 100\ flectricity. 

The 1970 Census of Hou5in£ . Fuels »ay not addi3u?!i«a rounding, 
"source: T ^lfl7o Cens^rN^f Housing . 
Note: Includes coal orV''*. other categories. 
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Chapter 1 
Introduction 




/ 




.^knowledge of basic|^ata availability or unavailability is qrucial 



,^Edititi;i 1 of tK^ Buildings Energy Use Data Bool is a review of 
^some^ basic data sources describing- those cbmponents of energ>^,use>( ^ . . 
conserviation in the residential and commercial ei:oit^p s.ectorS. • , ^. 
The^ gata^ Book iis organized t^iat ea9h chapter' drscSOsses a/specific r 
^ determinant of ^energy use: 'ecori<i)i^ indicajfors-^ population determinant^, 
fqel prices, appliance saturations and efficiencies^ and buildings'*' ; - 
stnictural characteristics. Tl^ User's Guide presents a detailed 
disciu?s|o^^rof' data siy^^^ an4 discrepancies. Also, the. Bibliography 
lists 4rwide selection of documents related to residential and 
commercial energy. ^ r " * \ • ^ 

■ - i 

to policy makers effecting conservation measures . -For this reason. 
Edition 1 is directed ^toward reviewing availa/le sources' knd discussing 
/ data gaps. (In so^ne casfes, data unava; lability is suggested by a lacjc 
oft presentation or discussion.) In those cases where two or more 
sources are available, an attempt is made to discuss any obvious 
numerical disci:epancies. ^ Some very baisic analyses have been performed 
that usually involve computations for' the purposes of graphical 
d^isplay (such as average annual growth rates^ or percentage totals). ^ 

Edition 1 of the Data Book is strictly a descriptive text. No 
attempt has been mad^to model or forecast energy u^ or to suggest 
policy for conservation measures. ^ 

Chapter 1 is intended to be a very general review of residential 
and commercial energy user Two specific tasks have beeii ou_t4ined for 
this chapter: a discussion ^f 1) definitional problems through a^ ' '^^ : \- ■ 
buildings inventory and of 2) erjergy use by fuel in the residential/ ^ ' • 

commercial sector. . % '..^ • •" , % ' ^ • v-^ 

, / ■ • •) •• — ■ - ^ . ■ ■ ■ . . 

, ^ o . . ' .Preceding page blank ^ 



ERIC 



' . 4 



^ ^ The chapter begins with a •di«cussiojj of commercial sector definitional 
discSrejancies., More specifj^cally.^piSblic and private agencies define 
••cpmriexcial" According to. their own p4rticular perspective. ^ For example, 
SAS-ip us^d ^extensively in the process of drying gr^n, and the American . 
^ Gas, Association defines agricujture.ias a commercial activity, "as opposed 
b t=o the^ majority^ o¥ repoi^Ung annexes. . This non standardization of- a 

commercial definition reflects on oth^f sect^prs' as well. In some cases, 
- Marfee multi'family apkrtment complies ire defined as commercial -rather • • •: 
/ than^residential/cEdison^Elepiric^fnstitute, Americii <^s Associatipn), - ^ 
^usually when those buildin&s. are gang-metered. • ' . ' " ' 

^ .A count of physical, structures w'^thin the commercial' sector is; t?ot 
available. The Buread of the Census, County Busine ^^ Patt.^. i^whieh • 



concentrates on employment statist ics) indicates •• repVrting, units" by 



lercial buildings 



activity. This data undoubtedljr understates a con 

inventory, and Table 1.3 is attempt to approximate the underestimation. . 
. The County Business Patterns excludes information i government employees 
and on self-employed individuals 

The basis for many of the commercial 'actdyit/discussions is the 
^ St-andard Industrial g assific^ion Mahual (SIC)'. Qdi^'Major Group ^nd 
. Groiip Number divisions are discussed throughout Ch^tei-1. ^The SIC 
definitions are presented in AppendL A.) ■' ' y 

• . Information, on residential housing is kept, r.^gularly by several 
( puMic agencies such ^s HUD and the Bureau of 4;he Census. T^ree basic , 
kinds of housing are' identified: single-famly homes, multifamily. ' 
dwellings, and mobile homes and trailers. Pertinent in formatii^n is 
■available concex^g vacancy rates, new construction, alterations, and 
. repairs. 



\ 



Tab^e l.io gives a detailed discussion of the change^n the housing 
inventory from 1970 to L973, as 'computed by the BureauNi^Census . ' 

A brief discussion of fuel use in a combined residential/commercial 
sector is presented in Table 1.12. A 1960-1976 annual series is ' 
pr|sented to indicate historical trends, as well as a monthly breakdown 
, of several of the more recent years. " ' <^ ' . 

An important determinant of 'energy use is "public consciousness." 
That is. public opinions or attitude's toward energy, problems undoubtedly 
influence aggregate consumption .patterns.^ For example, it is essen-;tial 
..-to' recognize the existence of aii energy crisis before the general public 
initiates conservation practices. Public attitudes can be influenced, 
by education and adversti^ement df the national situation. Education 
should also ^nclyde the practicality of energy-consuming measures in 
the indivq^dual household. 

The Opinion Research Corporation has conducted a series of surveys 
for the Federal Energy Administration concerning public attitudes" 
toward energy-related issues. The surveys' were conducted by telephone 
^ron, L974 thrpugh 1976. Eacl\ survey encompasses , either-, approximately 
500 or 600 Responses, and demographic . characteristics of the respondents 
are collected. . Each survey (or , set of surveys) asks different energy,- ' 
related questions ranging from the national situation to\ppliance 
purchases to home insulation potentials. Examples of the surveys have 
not been presented here for proprietary reasons. However.' more 
information can be obtained by contacting the author or the Opinion- 
Research Corporation (Princeton. New Jersey). 



Table 1.1. Definitions of the Commercial Sector by Public and Private Agpncies 



^P'"""""' Contrirt , , Public WioleJile Retill Z^*""' , , , ' Hultlple- 

(SUM) ' I"' "I ■ 1SIC«1 m .IMSH'l « 5. ' (SIOWI '■" 



Nitioul Reiurch Council 
Stuiford Riitircli Institute 
Ftdtril Eneriy Aiiiiiilstritlon 
ilMricin Gu Aisociition 

l! 

Uiion Eltctrlc Institute 

Oik Uilit Nitionil Liboritory 
Enniy CoftKivitlon Section 
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"sic doflnitions are jlven In Appendix A, ■ • 

' ■ ,1 ' ■ • 

'iht Stinford Research Institute report avoids, a specific definition of the coiorcial sector, looliinj at fuel use and end use. to explain ajuregaic consuiption. , 

"llie Edison Electric Institute's definition of tie coracrcial sector depends oo the definition of the individual utilities, Sooie utilities use the SIC codes described In ' 
Uppendixl Others include ulliple-faaily. rental houtinj units ^hich are janj-BCtered, Utilities lay also define the sector accordinj to kilowtt hours consujcd, rather than 
-actual activity of the industry, / ■ 

Sources: S.H. Clark, Stanford Research Institute,, Patterns of Energy Consurfn in the Onited States , 
Office of Science and Technology, Executive Office of the Prespt, (ashington, D.C., January 

\ 1572, p. 63f J.R. Jadsop and U.S. Johnson, Coiercial Enerpse; k Disaggregation by Fuel. 
Building Type, aiidEnd Ose , Om/CON-M to be publishjsd by Oak Ridge National Laboratoiy, 
Oak..Ridge, Tenn.*; National Academy of Sciencies, National, Research Council , Comnittee on ^ 
Measurement of Energy Consumption, Enei;gy Consumption Measureinent: Data Needs for' Public 
Policy , Washington, D.C., 1971,, pp'. S6i58; Edison Electric Institute, Statistical Committee, 
^ Glossary of Electric Otility Terms ,, Publication No. 70-40, New York, 1870, pp. 1{-17; ; 
American Gas Association, Department of Statistics, Gas Facts , Arlington, Va., 1S76, p. IM. 




Data on. the number of commerqial buildings are not generally available. 
A CLOSE approximation may be found in the CoifirY Business Pattkrns (CBP) . 
HowEy^R., 197^ £BE data are; not consistent with previous years. M pre-1974 

DATA for NONfWIUFACTURING establishments., EMPLOYERS ARE COUMTED ONCE IN 
EACH COUNTY FOR EACH INDUSTRY IN WHICH THEY OPERATE^ REGARDLESS OF THE 
NI>BER OF ESTABLISFfENTS OPERATED. ThIS SUGGESTS THAT JHB-CBE STATISTICS 
IMDERSTATE ACTUAL ESTABLISHMENTS^tAND, THEREFORE, NUTIBER OF BblLDINGS). 
In 197% THE REPORTING UNITS ARE ACTUAL ESTABLISHI^NTS DEFINED AS "a 
SINGLE PHYSICAL LOCATION WHERE BUSINESS is COI^UCTED OR WHERE SERVICES 
OR INDUSTRIAL OPERATIONS ARE PERFORMED." ThE DISCREPANCY BETWEEN CBP 

fim'fiqrm. commercial Buildings iNVErfroRY is not known (see Table 1.3). 

Table 1.2. County Business Patterns Commercial Inventory by. SIC<' 
' (total reporting units) 



'SIC 



Description 



•1970 



1971 



X972 



1973 



1974 



52-59 
50 

60-^7 
70 

7sy . 

80 

'ai .. 

82 V 
^ 41^7. 

. 48... -. 

' 4Si^ - 
78, 79, 84 
86 

. 72^ 



73^ 76, 89 



' Retail trade 
Wholesale trade ' 
Finance, .insurance, real estate 
Hotels and^ other lodging ^ ^ 
" Auto repair, services, and garagelr 
.Medical^ and, other ^health ' 
• " Legal serv^ites " - ■ . 

^^ducition , ^. 
t^artspiortation . 
; »tbifflttimic>tion-' r 
Electric,' gasl >anitairy .^feri^-iceS v 
Amusemeht and recreat ' "- "^ ■ 
Non-profit meihbershlp^ 
Personal services 
Public administration* v ' ^^^^^-'^^ 
Miscellaneous'^ • 4' > V 

Total . < , 



tuxy ^services v * 



1,034,857 
297,211 
326,779 

. .51,403 
i 70,'i36 

.-68,500 

'V32,95; 
I04;i50 

.■7a2,599t 

;;;07a,ij37. 

^ .?193,9.6? 
•.2;77(>,789 



1,026,416 
293,568 
320,856 
• 51,444 
' 71,582" 
218,900 
69,360: 
34,^7a' 
,y 104,328 • 
J2,601 
• - 10,^22 

49 ro9. 

r i2S,14l , 
, ■ i72,'894 

' I9ti,425 
i',758,114 



1,031,013 
291,569 
329*731 
51,302' 
73,275 
223^73^ 
. 7D;456 
/- ^37,074 . 
i 105,538 
. 12^6^59 
, 11V254 
49,088 
128; 5 15^ 
166,095 

201,192 
2,782,473 



1,056,311 
-^291,837 
341,043 
52,327 
7^ •841 
. 23W495 
73,885 
39,577 
110,093 
a2,760 
11,716 
50,910 
132,719 
163,479 

NA 
217,27 
2,862,26] 



1,195,852 
'355,774 
369,904. 
46,005, 
83,005 
>^46,611> 
79,139 
25,393 
111,136 
, 22,036 
12,261 
58,451 
U 

^166,200 ' 




NA - Not available - see Tables 1.5 and 1.6. 
'^Inp'hjdes administrative and auxiliary category. 



Includeji social services (SIC 83) in 1974 series. 

'I 




Source 



y.S* Department- of Commerce, Bureau of the Census, County 
■ -Business Patterns . 1974, Ulpited States Summary; CPB- 74-1 , 
Washington, D.C.,^1975, Tabl^ lA (also previous years) . 



The text with Table 1.2 indica-tIs that the CourrrY Business Patterns 

STATISTICS UNDERSTATE THE ACTUAL NUMBER OF COMMERCIAL BUILDINGS. 'A COM- 
PARISON OF £BE DATA WITH OTHER GOVERNMENTAL AND PRIVATE AGENCIES WILL 
REyEAL THIS UNDERESTIMATION. CoUNTY BUSINESS PATTERNS DOES NOT INCLUDE 
SELF-EMPLOYED BUSINESSES. THEREFORE^ OTHER REPORTS "WITH PAYROLL" WILL 
BE CLOSER TO THE XBE REPORT THAN "ALL ESTABLISHES." FoR EXAMPLE^ CBP 

provides approximately 1.0 million "reporting unlts" of retail trade in - 
4972. The' Census approximates 1.3 million retail trade establi shunts 

WITH PAYROLL-* WHILE THERE WERE ABQIjT 1.9 MILLION TOTAL ESTABLISHMENTS 
INCLUDING SELF-EMPLOYED. 

Tab/le 1.3. Comp.arison of Commercial Buildings Inventory Sources 



SIC No. 


Description 


County Business 

Patterns 
(reporting units) 


Other, with 
payroll 
(number) 


Other, all 
establishments 
(number) 


Year 


•'52-^9 • 


Retail trade 


1,031, 013 


. 1,264,922^ 


1,912,871^ 


1972 


554 


Gasoline service stations 


147,164 


183,385^ 


226,459^ 


1972 


51 


Wholesale trade 


291,569 


369,791* 




1972 


701 


Hotels, motels, tourist courts 


^34,156 


40,837^ 


. 58,688^ 


^972 


701 


Hotels, motels, tourist courts 


34,638 


45,150^ 




1974. 


722^. 729 


•Personal services 


116,654 


^ 135,569^ ' 


406,038^ 


p72 


75 


Auto repair, services, garages 


73,275 


90,536^ 


168,959^ 


1971 


76, 


Miscellaneous repair services 


38,586 


46,677^ 


148,925^ 


1972 


81 


Legal services 


70,456 


77,282^ 


» : 144,452^ 


: 1972 


866 


RiBligious organizatio^is 


46,096 


83,54af 




1972 



Sources 



a, 




U.S. Department of Commerce, Bureau of the Census, 1972 
Census of Retail Trade — Summary and Subject Statistics, 
Vol. 1, Washington, D.C., July 1976, Table 1. 



U.S. Department of Commerce, Bureau of the Census, 1972 
Census (of Wholesale Trade — Siimmary^^^nd Subject Statistics, 
Vol. 1, Washington, D.C., August 1976, Table- 1. 

U.S. Department of Commerce, Bureau of the Census, 1972 
Ceqsus of Selected Service Industries — Summary and . 
Subject Statistics, Washington, D.C., Dec. 1975, Tab^e' T. 

^Harri§, Kerr, Foster and Company^ Trends in the Hotel/ 
Motel Business, 1975, Edition, NeW York, 1975, p. 3. 



.e 



C.« H. Jacquet, Jr. (ed.)^ Yearbook of American Churches , 
1972 Edition, Council Press, New York, 1972, Table 1-B. 



V.) 



ERLC 



30 



/ 



1 



Tfble 1.4^ County ^iness Patterns Commercial Inventory 

by Activity, 1974 i 



SIC No. 



Activity 



Total rvporting uniti 



41 
421 
422 
.423 
44 
45 
k6 
47 



481 
482 
483 

489. 



491 
492 
493' 
494 
49S 
497 



SOI 
S02 
503 
504 
50S 
506 
507 
508 
511- 
S12 
S13 
S14 
515 
.516 
517 
518 



52 
53 
54 
55 
56 
57 
58 
59 



60 
61 
62 

'63 
64 
65 

i»6 
67 



70 
73 
73 
751 
752 
'753 
754 
76 
78 
79 
flOl 
805,808 

807 
» 806 • 
.809 
81 
82 
S3 
94 
86 
891 
J 893 
892 



Truifportation 

Local and inttrurban paiiangar transit 
Truck.iRf, local and long diftanca 
Public warahousing . 
Trucking ttrminal facilitiai 
JTattr tranaportation 
Tranjportatlon by air 
Piptlint tranaportation 
Tranaportation atrvicta j 
Complication { 

. TtltphoAt cowunication^ 
Ttltgraph coaaunication 
Radio and ttlavlaion broadcaating / 
Othtr coaaunication atrvicta 



Eltctric, gaa, and aanitary atrvicta 
Eltctric coapanioa and ayattu 
G«j co^Muiita and ayattaa 
CoHbina|pion coapanita' and ayattM 
Nattr aif>ply 
Sanitary ati^icta 
Irrigation ayattM 

Nholtaalt tradt 

Motor vthlclta and autoaotivt tquipMnt 
Fumiturt and home fumiahinga 
Luabtr and conatniction Mttriala 
Sporting gooda, toya and hobby goods 
Mttala and alnarala, txctpt pttroltua 
Eltctrical gooda 

HardMart, pluabing and htating tqulpatnt 

Machintry. tquipmnt. tnd aupplitt 

Paptr and ptfpar producta 
' Onga, proprittari^a, and aundrita 

Appartl, pitct gooda, and notiona 

Groctrita and rtlattd producta 

Pam product raw aattriala 

Chaaicala and allitd producta 
' Pttroltua aftd pttroltua producta 

Bt«r. wlnt, and diatilltd btvtragta 
Rtt4il tradt 

Building Mttriala 
Gtntral Mrchandiif 
Food ^storta 
Auroaotivt dtaltrafrand itrvict atation 
fppartl and accaas£ry atorai 
Fumiturt ind ho«#fumlahlng atorta 
EAtinr aod^drinlUgfiii tatabAahatnta 
MiactUantoua vf^il ator*« 



1 gardtn lupplita 



l> 



Financt. 



inauranc^ 



.and rtal tatatt 



V 



Banking _ 
Crtdit aganciaa oV}#r than bank* 
Stcurity, cowodit^roktra. and atrvictV 
Inauranct carritra ' 
Inauranct agtnta, brokm^ud atrvict 
R«al tatatt '"^^^ ^ 

Coabintd rtal tatatt. inaurancj^ 
Holding and othtr invtatMnt 
Strvicta 

Hottla and othtr lodging placts 
Ptraonal atrvicta 
Buaintaa atrvicas 
• AutoMbilt rtntals 

Autoaobilt parking * 
Autoawbilt rtpair shopa ' 
Autoaobilt atrvicta, txctpt rtpair 
MiactUantoua rtpair atrvicta 
Motion picturta \ 
Aauiatnt and rtcrtatlon 
Htalth atrvicta, officti 

fl^jraing. ptraonal cart, »nd outpatitnt facilitita 

Mtdical and dtntal laboratorita 

Hoapltals 

Htalth and othtr allitd atrvicta 
Ltgal atrvicti ^ 
Educational atrvicti 
''Social ^trvicta 

MiatuM. bq|anical. xoologiea.1 gardtna 
'Nonprofit MMbtrahip. organitationa 
^En!tinttring and archittctural atrvicta 
Accounting. Auditing, and bookkttping 
Nonprofit rtatarch agtncita 



13,163 
6S,657 
5,230 
989 
$,•10 
4,S82 
395 
13,713 



12,585 
1,512 
5,614 
2,326 



3,570 
1,754 

772 
2,113 
57 

347 



35,000 
8,987 
,952 
767 
814 
21,386 
16,618 
72,855 
10,242 
3,521 
11,250 
34,736 
13,647 
6,324 
28,697 
>6,356 



*60,801 
43,252 
160,233 
237,861 
110,563 
79,661 
261,480.. 
233,686 



37,031 
51,883 
8,331 
24,020 
«6,225 
^162,986 
7,721 
10,810 



. 46,005 
166,200 
121,646 
7,387 
6,929 
61,507 
7,060 
44.010 
15.045 
42,610 
232,183 
15,839 
8,516 
5,522 
3,629 
79,139 
2S,393 
36,492 
796 
129,665 
38,119 
29,061 
2,016 



3. 



1 



Sourcq; U.S. -Department of Commerce, Bureau of the Census, County 
e Business Patterns, 1974 . United States Summary, CBP-74-1, 
. • Washington,. IX p. ^ Table iB. 



ERIC 
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Table 1.5. N'umfeer of State- and Loc^al Governments, 1972^ 
(excluding school districts) 





State governments 










Vjjoca rvgpvernmen t s 


62 i 437 








Counties \ 


3,044 








Municipalises 


18,517 


r 






Townships I 


16,991 








Special di^ricts 


23,885 



^This da^a^s a count of goyem- 




its, not state and local 
^gs. 

U.S. Department of Commel^ce, 
Bureau of the Census, 1972 ' 
Census of Goviemments , 
Governmental organization. 
Vol. 1, Washington, D.C., 
July 1973, Table 1. 



J V 



Table 1.6 
Number of Federally Owned Buildin|s 
and Associated Floor Space 



V 



Federally owned Floor area'^ Floor area, leased ^^^^^3^^^ jg^j 
buildings ^^^g £^2) ^--^ floor ar6^ 



1970 


410,587 


2507 


182 


7;3 


1971 


406,528 
^03 ,"323 


2469 


183 




1^2 


2520 


191 


' 7.6 


1973 


403,409 ,° 


2523. 


209 


8.3 


1974 


401,335 


2513 


215 


8.6 


1975 


398,7^7 


2466 


210 


8.5 



^Calculated as the proportion of leased floor area to total floor area. 

Source: U.S. Department of Coiranerce, Bureau of the Censijis., Statistical 
Abstract of the United States: 1976 , 97th Annual Edition, 
Washington, D.C., 1976, Table No. 339. *• 
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ONE ?AMIX2r ifCmCHBD UNIT 4. 




MOBILE BOMBS, TRAILERS 4.0% 



' Residential 



WHOLESALE/ TRADE 1L2X 



TRANSPORTATION AND 



0 



FINANCEyjfSURANCE;REAL 

V V \- . 




f 



Commercial 



Sources: 



Figure 1.1. Relative Incidence of Residential and 
^Commercial Buildings, 1974. ■ 
. ? ■ ■ . 

U.S. Department o£ Commerce, Biir^au o£ the Census, Annual 
Housing Survey; 1975 . United States and Regions, Part A - 
General Housing Characteristics, Washington, D.C., April 1977, 
Table A-1; County Business Patterns, 1974 , United States 
Sum^niry, CBP-74.1, Washington, D.C., 1975, Table lA. 



12' 



3 \r . Table 1.7. 


Residential 
(103) 


Housing Inventory 














i ■ 


1970 


1973 V 


^ 1974 


1975 


One-^unit detached - ^ 


' 44,801 


( 47,953 


48,235 


'4^,489 


One-unit attached 


' 1,990- 


3,334 


^ 3,049 


3,129 


Two or more units 


18,836 


20,728 


20,887 


21,594 


Mobile home, .trailers 


2,073 


3,278 


"•. 3,715 


3,342 


Total 


67,700 


75.293 

1 - 


75,^886 


77,554 


Vacancy rate,- %^ 


^.3 . 


6.5 


6)1 


6.5 



^Vacancy rate dat& for 1970 and 19/3 are from the Construction 
Review ; otherwise data are available from the Annual Housing 
Surv.ey , and were computed* as: ■ " - 

* " • \ • ' . • 

' . ' " vacant year-round . . V 

Vacancy rate - — ■ ■ ^ u w,- ' ' " This number is 

all year-round housing units - 

slight.ly misleading because It does not include seasonal or 
migratory vacant units. 

Source; U.S. Depar,tment of Commerce, Bureau of the Census, . 
Annual Housing Survey: 1975 , United States and 
Regions, Part A — General Housing Characteristics, 
Washingtoji, D.C., April 1977, Table A-1 (also previous 
years); A. Sabghir (ed.), U.S. Department of Coiranel:^, 
Domestic iand International Business Administration, 
- Construction Review — Monthly Indigistry Report , 
. •Vol. 21, No. 4, Washington, D.C., May 1975, Table B-6. 



"1 



4* 



Table 1.8; New Hdiising Units Completed and Mobile Home Shipments 





Privatoly owned units per 


structure 


Publicly 
oWned 


"Mobile home 


Total 




-r unit 


2 units 


3 and 4 units 5 or more 


shipment Sn 


1970 


801,800 


42,900' 


1^2,200 


531,500 


33,700 


401,190 


1,853,290 


1971 


1,014,000 


-50,900 


55,200 


- . 586, 100 


34,100 


496,570 


2^236,870 


1972 


1,143,300 


-53,900 


64,200 


710,100 


27,700 


575,940 


2, 57?, 140 


1973 


n, 174(^100 


58,600 J 


^ 61',900' 


719,200 


19,400 


566,920 


2,600,120 


19.74 


931,500 


42,700 V 


49,9oV 


667,600 * 


15,700 


, 329,300 


2,036i700 


197S 


866,500 


30,700 


28,600 


371,100^ 


16,000 


212,690 


li525,590 


1976 


1,026,000 


' 40,400' 


35,900 


259t800 


9,600 


246,120 


1-,617,820 



Source-:^ A. Sabghir (ed.) > ^-S- Department of Commerce, Domestic and 
International Business Administration, Construction Review - 
. Monthly Industry Report . Vol. 23, No. 3, Washingiton, D.C/, 
April/May 1977, Ta\>le B-4, B-7 (also other years).. 



1 
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^ ' f Table 1.9 

Apaurtment Absorption Rates^ by Census -Region 




Region 



Total 
(number) 



Percent 



Percent absorbed after: 



3 months 6 months 9 months 12 months 



1971 



United States, total 
Northeast ^ 
IJlorth Central > 
-South 



West 

1972 ' 

United States, totai 
Northeast 
North Central 
South 
West 



33^,027 
35:, 575 
78,016 

124,928 
94,508 



483,247 
63/151 
119,658 
178,111 
^122,327 



1973 



United States, total 
Northeast 
North Central 
South 
» West 

1974 

United States^ tqtal 

Nbrtieast ., - 
• North Central C 

South 
' West' 

1975 

United States, total 

Northeast 

North Central 

South 

Weist ' 



489,986 
59,492 
130,012 
195,009 
.105,473 



100 


68 


85 


92 


95 


11 ^ 


75 


. 88 


91' 


96 


23 


69 


. 84 


91 


94 




65 


85 


' 92 : 


96 


28 


67 


83 ' 


92 


9^ 


100 


68 ' 




■ 92 


96 


13 


' 74 


. 89 


9S 


98 


25 


66 




88 


93 


37 


70 ^ 


^86\ 


94 ' 


98 


25 




84 


92 


96 


100 


70 


- 85 


93' 


96 


12 


74 


88 - 


. 94 


96 


27 


67 


82 


91 


95 


40 


72 


•88 


94 


97 


22 


66 • 


84 


^ . 92 


'96 



390,430 


100 


68 


36^149, ^ 


9 


68 


88,296 


23 


72 


190,513 


49 


65 


75,472 


19 


69 



^ 8^ 

87 , 

81 

84 



216,502 
30,24^ 
53,908 
89,141 
43,2ir 




100 
14 
25 
\41 

\20. 



70 


85 


92 


95 


63 


77 


85 


90 


74 


88 


- . 93 


97 


68 


83 


91 


95 


73 


. 90 


. 95 


97 



-Absorption Rate*' refers to the amount of time or rate at which units 
in apartment )Duildings are rented. ./ 

^"Census Regions" and "Census Divisions" are described j^rf^ppendix C. " 

^IncludQs nons\ibsidized, unfurnished, privately financed units .in 
buildings with 5 or more units. 

■ J ■ ■ , • 

U.S: pepartment of Commerce, Buteau of the Census, Market 
Absorption of Apartments, Current Housing Reports . 
Series H-130-76-5, Washington, D.C. , May. 1977, Table 2^ 
(also previous years) ^ 



Source 

> 



ERIC 



36 . 



15 



ERIC 



Table 1.10. Changes in the Housing Iwveixtory 



X 



an xne Mousing iwvc 
(10^) / \ 



Area and subject ^ Total 

— ^ ^ ^ : — 

All bousing units, October 1973 75,969 

All housing units, April 1970 70,138^ 

Increase: ' ^ 

Number : • . 5,fi3r 

Percent ' 8.3 

Units added by new Construction 8,000 

Vacant-Seasonal and migratory ^21 

1 unit in structure — ^3,^70 

2 units or mofe . * 2*799 
Mobile home ar trailer V 1^411 

Units Jost, total2? /( 2^16)9 

. Vacant— seasonal and migx^tory ^ 76 

1 unit in structure ^ 1,302 

2 units or more ' 
Mobile home or trailer * 



T 



7^ 



591 
200 



The 1970 Census of Housing data has been adjusted as 
follows^. - it is , suggested by the 1970 Censys 'Evaluation 
and Research Program that the original 1970 residential' 

' inventory 'was understated by approximately 1.5 million 
housing units. Th^.ls^ taken into account, along with 
the number of uniJsT added and lost. The difference in 
the 1970 Ceitsus of Housing after adjustmerrtrT70,184,000) 

...and the AHS» figures (70,138,000) is attributed to 
difference in Survey procedure and samplingwariability. 

b ' ' / 

Includes ''whole-stTucture losses", which include only 
thos^ housing units in structures where all units in 
the' building jtH^ been removed. The degree of part- 
structure Ibss^s is not known. 

^ Sroutce;,- U. S. Department, of Commerce, Bureau ,of the 
. Census, Annual Housing Survey: 1973 , United 
States and Regions, P^t A — General ^Housing 
. Characteristics, Washington, D. C, April 
1975, Tables. A, A-2, A-3. ' 



16 



,1 



New #»' ' ■ 

Construction LosT^Units^ 



Percent 



40. 
30 
20 
'10 

0 



1 • 




1 - 
• 




r 














18- 




II UNIT 
IN STRUCTURE 



[2 Or MORE UNITS 
I IN STRUCTURE 



lOCCUPlEO MOBILE HOME 
loR TRAILER 



Figure 1.2. New Construction and Lost Units 
^ by Units in Structure, 1973 
. (percent) • 



^Inclu^es "whole-structure losses," which include 
only those housing units in structures where all 
units in the building have been removed. The 
degree of part-structure losses is not known. 

Sourx:e: U.S. Departmerit o£ Commerce, Bureau of the Census, 
. Annual Housing Survey: 1973 , United States and 
. . Regions, Part A-Gen^ral Houising Characteristics', 
Washington, D.C*; April 1975, p. XXIII. 
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The PERCENtfeE of recreational vehicles uslED as permanent 

HOUSING IS UNKNOWN. . ' t * ' ' ' 



^ 

i .... 


4» 

t. 

V 

Table 1.11 


. Recreational Vehicle 
(units- ishipped). 


■ 

i Shipment Trends 


. '1 

i 

; 


Year 


Motor 
homes 


Camping '/ 
" J. ■• -1 
trailers ^ 


Truck 
• campers 


Travel" 


.Total 

I 


. 1961 


/ 


18,000 


' . 15,800 


" 28,800 


6r2,600 


1962 




. 23,000 . 


\' 16,700 


40,6pO , ' 


■80,300 


* " .1963 




-*-40,4.pO ' 


26,800 


51,50P ^ 


■11&,600 


' 1964 ■ 




52,000 


. 34,800" 

1 


64,200 


151,000 


1965' , 


4,710 ' 


- ' 67,220 , 


„ 44,300 


76,&00 


192,830 


1966 . 


5,710 


72,300 ' 


54,.5Q0 


^ 87,300 
94,500 


219,810 


J ' 1967 ' 


' ^»0504, • 


79,280 


': 61,600 f 


244,430 


1968 


13,^00 ^ 


125,200 


' 79,500 


115,200^ 


333,100 


K 1969. 


23,100 


141,000 


92,500 


U44,000 y 


400,600 




y 0\J\J 


116,10(5 / • 


95,900 






* 

■ 1971 


t 

57^200 


^,800 


107,200"^' 


- 190,800 


451,000 


1972 


116,800 


110,200" 


105,100 


;^ 250,800 


582,900 


: 1973 


,129,000 


.< 97,VoO ^' 


89,800 


212,300 


528,800 


' . 1974 

* 


68,900 


55,200 


45,4^00 \ 


.126,300 


295,800 


1975 


96,600 


. 48,1^)0 
• 


44,30ai 


150,600 


339,500 


* 













Source: Recreation Vehicle Industry Association, Facts- and Trend s^ 
Chantilly, Va., 1976^ p. 'S. \ 



Table L12. Energy Use by Fuel, Combined Residential/Commercial Sector , 

(1^12 B^^j) 



toil" Petroleui 



• , Natural Mmy -'^ Rcsi dcntial/co«,»e rcial All sectors^ 

J gas' '^eWic 5 f J^^y — ~ 7"^ ^ __— 

Wn) cncm/" Total pnaary Total energy use Total energy use 

energy use (point-of-use) ' (pofnt-of-use). 



Percent by 
residential/ 

coBwrcial 
sectors . 
(point -6f-use) 



1S60 
1961 
1962 
1965 
19^4 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 







i Q7t 


i 7ft 0 


J, 7^0 


1 7ft7 


^ lit t T7 


11,436 


Tfl T7n 

38,220 




bds 


c n7ft 


i i77 

4,4// 


i 7flT 


1 TQC 
1,3Q3 


14,o5o 


1 1 7CQ 

11,758 


38,700 




ail 

9/2 


C '^7 


4,849 




1 ,490 


15,530 ,r 


12,438 


40,522 




7X1 


C 7C0 


C n7T 

3,0^7 




1 LAt 


10, 049 


12,661 


42,014 




609 


• 5,191 


5,343 


5,466 


1,792 


16,609 


12,935 


43,458 


1 


678 • 


5.635 


5,517 


5,929 


1,948 , 


17.759 ■ 


13,778. 


, 45[3J0 




677 


5.766 


5,945 


. 6,403 


2^101 


18, .791 


14,489 


47,666 


1 


CflC 




L 77 T 


A 877 
0,0// 


7 7C7 


19,o91 


t f* '111 ' 
15, 271' 


49,401 






ft 1 70 


Q,45i 


7 ilOO 


2, it! 


in ftno 
20,60o 


15,576 


52,157 






i. 7<:o 




q,4j4 


2,752 . 


77 nj(n 


16,358 


54,421 




mi 


i. AtX 


7 IrtD 

/, lUo 


iJ7 


3,UUU 


7T 777 


16,988 


55,913 






ft Jin 


7 Iftft 




3,/U7 - 


7i4 171 
£4 , Ui 


17 i '>1 >■ 

17,42].- 


56,758 




tot 


ft ftft7 


7 ftl t 

7,613 




t i7a 
3,478 


7C 77n 

25,270 . 


18,066 


59,123 


jinuAry 


ft 


/o/ 


. t 7C7 
' I,i5/ 


714 




7 01 ft. 


2,301 


C QCO 

5|959 




17 
JL 




1,113 


fl7? 
0/1 




7 ftftn 
2,069 


2,083 


5,488 


Marrh 


7C 


A70 




ATI 


777 

HI 


7 AC\\ 
L ,4Ui 


1 ljt 7 

1 , 84 2 


3, J44 


April 


1 A 






77^ 




* 4,u01 


1 Ci r 
1 ,|>41 






17 

1 / 






'7^ 




1 


1 IftQ. 

1 ,36o' 




June 


17 


511 


■ 354 


853 


- 279 


1,735 


1,161 


4,480 


July 


17 


503 


279 


. 981 


^321 


- 1.780 


1,120 


4,S32 


August 


18 






1,015 




1 846 


1 \k\ 


4 741 


Septeiber 


*24' 


538 


276 


i;oo9 


330 


' 1,847 


1,168 


4i556 


Octot^r 


28 


592 


344 


877 


. 287 


1,841 


1,251 


4,950 


Novetber 


31 


658 


610 


813 


' 266 


2,112 


1,565 ^ 


5,344 


Deceiber 


33 


648 


882 


; ^828 


271 


2,391 ' 


1 ,834 ^ 


?,649 


TOTAL 


295 


7,077 


7,577 


10,530 


3,445 


25,479 


18,394 


60,778 


January 


40 


' 662 


•1,158 


912 


191 


; 2,772 


2,157 


5,636 


February " 


34 


' 590 


1,027 


' 842 * 


274 


2,493 


1,925 


5,185 


Har9h 


27 


569 


^02 


823 


268 


2,321 


l',766 


5,151 


April 


19 


530 


754 


793 . 


258 


2,096 


'1,561 


4,708 


May 


16 


497 


• 499 


780 f 


?54 


1»792 , . . 


1,266 - 


4,583 


June 


IS 


S03, 


357 


* 869 


283 


1,744- 


1,158 


• '4,358 


July 


14 


507; 


293 


971 


316 


1,785 


1.130 


4,482 


August . 


21 


519 


' 265 


1,017 


331 


1,812 


1.136 


4,581 


September 


25 


513 


278 


968 


3J5, 


1,784 


1,131 


4,511 


October 


27 


"589 


395 


836 


272 


1,847 . 


■ 1,283 V 


4,?36 


November 


27 


583 


S69 


808 


263^^ 


1.987 




5,004 


Deceibar 


31 


628 . 


930 , 


900 ; ^ 


293 


2,489 '^^ 


1;882 y 


. 5^515 


TOTAL 


297 


6.688 


7,427 


10,519 


3,424 


24,931 


17.836 


^ 58,624 



29*9 

30.4 

30.7 

30.1. 

29.8 

30.4 

30<4 

30.9 

29.9 

30,1 

30.4 

30.7 

30,6 

38.6 

38.0 

34.5 

31.8 

28.0 

25, 9v 

24.7 

24.5 

25.6 

25.3 

29,3 

32.5 

30.3 

38.3 

37,1, 

34.3 

33.2 

27.6 

26.6 

25.2 

24.8 

25.1 

26.0 

•f7B B 

34^1 
II 

30,4 



'.J 



■1 



Table 1.12. Energy Use by Fuel, Combined Re^idential/Conmercial Sector (continued) 

(10^2 g^u) 



Ycir 



i 



Coil ^PetroleuB 



Natural 

£15 

(dry) 



Priiary 

Electric 
energy/ 



Residential/conercial 



Electricity — ; 

distributed Total priiary 
energy use 



Total energy use 
(point-of-use) 



All sectors 

Total energy use 
(point-of-u$e) 



Percent by 
residential/ 
cOHercial 
sectors 
, (point-of-use) 



1975 


January 


35 


627 


1,124 


943 


310 


2,729 


2,096 


5.709 . 


36,7 




Fibiuary 


23 


.526 


1,105 


889 


292 


2,543 


1,946 


5,002- 


38.9 




. MaKb 


22 


546 


1,01S 


%iA 


284 


2,450 


1,870 


5,123 


36,5 




April 


15 


489 


90S 


822 


270 


2,231' 


1,679 


4,626 


36.3 






12 


444 


522 


788 


759 


1,766 


1,237 




■ 29.3 




June 


13 


435 


.338' 


882 


290 


1,668 


1,076 


4,090 


26.3 




July 


16 


463 


294 


1,007 


331 


1,780 


1,104 


4,209 


26.2 




Aufust 


15 


447 


267 


1,041 


342 


1,770 


1,071 


4,272 


25.1 




S«ptMb#r 


21 


484 


281 


998 


328 ' 


1.784 


1,114 


4,297 


25.9 




October 


23 


539 


353 


831 


. '273 


1,746 


1,188 


4,661 


25.5 




{lOYewcr 












1 Alt] 
1 ,001 










Decenber 


33 


635 * 


^10 


922' 


^303' 


2,500 


1,881 ' 


5,554 


33.9 




TOTAL 


255 


6,135 


7,640 


40,81^ 


3,554 


24,848 


17,584 


56,388 


31.2 


1976 


Januaiy 


' 31 


656 


1,229 


1,033 


340 


2,949 


2,256 


C Sit 

J, 54 J 


jO«0 




February 


20 


575 


1,106 


954 


314 


2,655 


2,015 


5,121 


39.3 




Harch 


18 


571 


858 


869 


« 286 


2,516 


1,73! 


5.037 


34.4 • 




April 


21 


500 


704 


821 


270 


2,046 


1,496 


4,621 


32.4 




Nay 


16 


506 


510 


802 


264 


1,834 


1,296 


. 4,478 


'28,9 




June 


IS 


489 


369 


869 


'286 


1,742 


1,159 


4,377 


26.5 




July • 


11 


487' 


297 


1,018 


335 


1,813 


1.130 


4,469 


25.3 




August 


15 


506 


275 


1,048. 


345 


1,844 


1,141 


4,423 


25.8 




Stpteiber 


17 


517 


271 


1,000 


329 


1,805 


1,134 


' 4,419 


V 25.7 




October 


20 


567 


397 


860 


283 


1,844 


1,?67 


4,885 


25.9 




Noveaber 


25 


622 


700 


918 


302 


2,265 


1,649 


. S»340 


30,9 




Deceiber 


■ 37 


726 


1,078 


1,018 


335 


2,859 


2,176 


6,132 


35.5 ' 




TOTAL . 


246 


6',722 


7,796 


11,210 


3,690 


25,974 


18,454 , 


59,167 


31.2 


1977 


January 


36 


712 


1,353 




369 




2,470 


6,215 


19J 




February 


25 


672 


1,220 




355 




2,272 


5,375 


42,3 




March 


15,. 


j60S 


849 




318 




1,791 


5,120 


35.0 



^Bi^eau of Mines presents "anthracite" and "bituMinous coal lignite" categori^suaned here as "Coal.'* 

N ^See User's Guide, Note 3. Asphalt and road oils are included in this accounting. 

^Electricity lost through generation and transmission is not shown. The FEA suggests that 6S\ and 3\ losses occur, respectively. 

^Includes residentiaJAowerclal, industrial, and transportation sectors. Excludes generation and transiission losses. 

'Pre-1973 dati<is fro« thV Bureau of Mines, lAlle 1973 begins the scries of data froi the FEA Monthly Energy Iteview . In 1976, ^a 
Joint report ingSyste* ws established with FEA and BOM. 

^Calculated by the author as: 
Heat rate 



3412 



X (Electricity distributed). 



For further explanation, see User's Guide, Note 6. 

iouFce: L. H, Cruip, Division of Interfuels, U.S. Dcpartient of the Interior, Bureau of 'Mines, Historical Fuels and Enmy Consumption 
Consujiption Data, l%0-72, United Stkcs by States and Census Districts East of the Missi^ippi , Inforaation Circular 
8704, Wasfcinfton, D.C.,,r976, Table !; J.- Gaynor (ed.). Federal Energy Administration, Qffic 
O „alysl$, Monthly Energy Rev iew, NTIS UB-C-127-OOS, Washington, D.C., July 1977, pp. 57-59. 
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Figure 1.3. 



Residential/CommerciaJ. Energy Use by Fuel 
19^0-1976. 



Sources; 



H. Crump. JJ.S. Cfepartment of the Interior, Bureau of Mines 
Division of Interfuels, Historical Fuels and Energy Con- . 
sumption- Data» 1960-72, United States by States and Census 
Districts East 6P the Mississippi , Information Circular 8704 
Washington, D.C., 1976,- Table 1; J . Gaynor (ed. ) , Federal 
Energy Administration, Office of Energy Information Analysi 
Monthly Energy Review , NTIS UB-.C-127-005, Washington, D.C., 
July 1977, pp. 57^59. 
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Sources: L,iH, Crump, U.S, Department of the Interior, Bureau of Mines, 
Division of Interfuels, Historical Fuels and Energy Con- 
sumption Data, 1960-72, United States by States and Census 
Districts East of the Mississippi" , Information Ci'rcUlar 8704 , 
' • Washington, D,C., 1976, Table 1; J, Gaynor (ed. ), Federal 

Energy Administration, Office of Energy Information Analysis,^ 
Monthly Energy Review , NTIS UB-C-127-005, V/ashington, D.C, 
. July 1977, pp, 57-59. * . 
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Figure 1,5 . 
Monthly Residential/Commercial Energy Use vs. Total, 



Source: L. H. Crump, U,S, Dep^tment of the Interior, Bureau of Mines, 
Division of Interfuels, Historical Fuels and Energy Consumption 
Data, 1960-72, United States by States and Census Districts 
East of the Mississippi , Information Circular 8704, Washington ^ 
D.C. ; 1976, Table 1; J. Gaynor (ed.). Federal Energy Admins-"* 
istration. Office of Energy Information Analysis, Monthly 
Energy Review , NTIS UB-C-127-005 , Washington, D.C, JuLy 1977, 
pp. 57-59. • ' 
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t. . ■ Chapter 2 

Appliances: An JInventory by Energy Soprce 
M. A. Smith , 



v 



.Chapter 2 dfescribes the inventory of fu^-using equipment, The 
^ chapter is divided into three sections: (1) inari^facturers' shipments of 
aj^liances an^ equipment, (2) ownership of selected; appliances^ and equip- 
ment iiK^he residential^ sector, 'and C3) energy souy^Jes ; . It is important . 
^ to distingui^-between the tWo~a.ata sets, Factory shipment data do not 
generally include destination - that is, the residential versus commercial 
use of a particular appliance. An attempt i,s made to show export 
information to differentiate between exf)orts and domestic purchases • 
Ownership information in- this chapter is only in terms of I'esidenjial 
appliances. . . ^ ' 

, Tables 2.1 through 2.4 describe information concerning shipments of 
major household appliances^ Jime-series data of appliance shipments 
indicate consiimer preference for a particular appliance or possible 
trends in inter- equipment substitution.. Similar tables are presented, 
describing heating and air conditioning ^equipment. Special empha^sis h^ 



been placed on . manufacturer s ' shipments of heat pumps. Sljipments have 
increased .ccmisiderably dn the last five years. Heat pumps a^e generally 



less^energy iifitensive than Other spa^ conditioning equipment; however, 
their usage is .highly dependent on the geographic location of the housing 
unit (Table 2.8) . • . - 

Factory shipment^ data shoyld not he considered as an accurate 
enumeration of appliance ownership. This ownership information is • 
obtained from two BUreau of Census Surveys. only recent^ly released: 
the Annual Housing Survey and the Survey of Purchases and Ownership . 
Data on ownership of household appliances and on space cpnditioning 



equipment, by type is presented. Table 2.17 shows the /consistency of 
th^ two surveys by ^comparing air conditioning da/ca. 

' Y 27 Preceding page blank 
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In some cases, ownership of specific appliances is dependent on 

household ;income, as indicated by Figure 2.4, For example, of the 

■'• * ' . ■ ■ , " • ' . » 

"under $3,000" income group, 96.6% of the housing units have refrigerators, 
Fbr-the. same income group, only 6.5% own dishwashers. 

Specific data on commercial appliances and their usage rates are 
generally unavailable. In some cases, manufacturers* shipments are not 
reported to dssure confidentiality of ^a specific manufacturer. The 
information available is usually inconsistent. Occasionally, commercial 
equipment |.s classified by tonnage or Btu category, rather than by ' 
commercial use of that piece of\ equipment . . - 
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< Table 2.1. Major Household Appliances, 1976 
(10^ units shipped) 



Appliance* 

—^4^ : — 


Merchandising 


Current Industrial' 


Survey o£ Current 




1^ , 


Ranges ' 






■ \-: ■ ■ 


Electf ic 


2463 


2733.6^'^ 


.Wes / 


Gas ' 


1825 


1759.3^ 


1825 


a Refrigerators 
Freezers 

Dishwashers . : 


1791 
3140 


^4911.7 
1482.6 

2983.1 , ^ 


4805 . 

1550 
3148' 


Food waste disposers 
Trash compactors 
Washers and dryers 
Electric water heaters 


2515 

Y 249 . 

8113 
/2616'' 


2454.7 ' 

252.6 

764Syl 
2551.9 


2513 
7656 


Gas. water heaters 


. 3114 


3267.5 

, I 

«i ........ 


^3319 


Room air conditioners 


2962 ^ 


' 2840 


^Excludes microwave and drop- in ranges. 






Standard models only. 









<5 



Sources: U.S. Department of Conunerce, Bureau of Economic Analysis, 

Survey of Current Business , Vol. 57, No.. 1, Washington, D.C, 
p. S-34; J* Lyons, A. Tyll, "Stat-fstical; and Marketing 
Report , " Me.rch6ndising , Vol.- 2, No. 3, New York,'^rch 1977, 
> pp. 319 and 43; U.S.' Department of Commerce, Bureau ^)f the 
Census, 'Cyirrent Industrial Reports, 1976, Ma >or Household 
" . *. Appliances , MA-56F(76)--1, Washington, D.C., June. 1977, 
{'^ \ Table 2 (also; ^evious yearsj • ^ ^ ' V 
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h (mm m ws m ifwtkw from ]m 2,1 in greater ml, 

\ 

Table 11 Major Household Appliances, Current. Industrial R eports' 

(10^ units shipped) / . ^'"'^ 



1 



Appliance 



Electric^ 

^casi ■': 

Refrigerators ■ 
Freezers , 
Dishwashers 
Food waste 'disposers 
Trash compactors"' 

V 



2019.S 2259.5 , 2306.0 22jy.;,2m.4 30%.9 3603.7 ' 3091.0 

"* "* "* « ■ NA , '2355.9 m 1675,9, 

W9.5 5141,3^ 5279.8 5259.4 5543.7 ■ 6068.5 W.\ 570^.2 

lOJM 1064.0 1164:2 1304.5 1240.1 1355.4 22J6;7l 3O60.< ■ 

15«i:« H56.5 1998.7 1971.9 2259,3 ■ 2922.3 3439.0 .. 3102,4' 

l«l:S 1707.5 1825.5' U49.0' 2119.2 2540.9 2!17.9'. 2391.6 • 

"* "* "* ■» ' NA . lA ' 455./ 474.5 



»ate,/dr,ers and co.binati.ns i m. 1 7684.6/ 7437.5 ■ ,7929.6^ 9062.7 9661.'« 8427'2 ' 



Water heaters 
Electric 
Gas 



^^^^•^ ^525.2 1924.r i995.3 2210.8 2S34.6 2806.6 2569.4 



NA 



NA 3320.2 3041.3 295S.4 



21901?' 2733.6 

1538.0 1759.3 

4552.5 4911.7 

2644.5 1482.6 

2463.3' 2983.1 

'2002.2 2454.7 

224.4 252.6 

6876.5 7645. r 

2246.7 2551.9 

3194.2 326].'5- 



NA - Not available.' ' 

Excludes microwave and drop-in ranges.' 

1 " ' " 



Standard models only. , 



■S0TO> U.S. BepartMt of Conerw, Bureau of the Cws, Current Industrial Reports^ 1976 •Maior ' 
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"fPigure 2.1. Selected Household Appli^aiicds, Factory Shipments. 

Source: U.S. Dep&rtmen^t of Gommerce,. Bureau of .the Census,. Current 

' ^- Industrial Reports, 1976.> Major Household Appliances , ^, 
.V, ' ' . MA- 36F( 76) -1, Washington, p.p.;, June 1977. ('also previous 
'-. ^ years"). • ' • . . . ). - 
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Applliiiicc 



Ranges 

Electric 
Gas 

Smooth-top 
Microwave ovens 
Refrigerators^ 
Freezers^ 
Dishwashers 
Food waste disposers 
Trash conipactors, 
fashers^'^ 

, ElectriV 
Gas ^ 
Compact 

Water heaters ' 

t. 

Electric ' 
Gas 



aographs 
OS 

Television 

Black anfj white 
Color 



Table 2k. Ma^or Household Appliances, Merchandising 
^ ; (10^ units shipped) 



1967 1968 ' 1969 1970 1971 



1972 1973 1974 



1967M973 
1975 1976 average annual 
growth rate"' 



1973-1976 ' 
average annual 
growth rar^ 



30 .100 325 



100,., 210 



^'Ull ''l^^ ^'"^ ^'^^^ ^•^^■O' 2.845 2.198 2.466 
•829 876 905 852 850^ 936 926 739 

290 310 



672 
190 




1.261 1.480 1.S49 1.68^ 1.922 /.265 ; 2..S9l' 2.4'87 2.183 2.616 
2,555 .2.756 2.742 2.785 3,089 3.163 ^ 3,080 2,1 



5,224 



Growth rates computed by the author. " 

b ' • ' ^ 

^Growth rates were not computed due to lack of early data series.' 



\ 



^ Includes "coipact" appliance of that category foe 197V-1976 data 

d ■ ' [■'' ' ' 

Includes wa.sher-dryer combinations for 1967-1969". / . 

We: J. Lyons, A. Tyll, "Statistical and Marl^'^ing [^port,/ Merchandising Vol 2 
: . New York, March 1977, pp. 39' and' 43. ; . ' 

















3,430' 


2,925 


2,082 


2,463 


10.2 


-10. S > 


2,481 


1,950 


■1,618 


1,825 


2.6 


-9.7 


210 


300 


275 




267 


h , :■' 


8.3 


440 


635 


840 


1,485 


b . 


50.0 


7,1^ 


6,p 


4,895 


5,;64 


^.1 ■ 


-10.1 


2,695 


3,519 


2,73.6 


6yi 


16.1, 


-12.7 


3,702 


3,320 


2,702 




,140 


15.2 


S.i 


2,974 


2,553 


2,080 


1 


,515 


14.0 


-5.4 


320 


315 


233 




249 


h 


-«.o 


5,979 


5,338 


4,478 


4,747 


5.4 ■ , 


-7.4 



2,183 
2,645 


2,616 - 
3,114 


> 12.8 

3 i'2 > 


b.3 
0.4 


2,670 


2,962 


4.4 


-lio 


3, -420 


3,800 . 


5.8 


-16^ 


25,276 


28,300 . 


2.9 


-9.1 


4,968 
6,485 


5,196 
7,700 


. 4.4 
10/6"^ 


, -6.0 





'. 3, 
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Table 2.4. Electric and Gas Household Appliances 
. (10^ units shipped) 





1967 


1968 


1969, 


1970 


~"" '111 '"■ 
1971 


197? 






1Q7C 


ly/o 


4 

Electric equipment' 








i 




k 








s 


Ranges^ 


1910 


2307 


2342 


2362 


i 

2714 


mi 


3430 


2925 


2080 


2468 


Refrigerators 


{m 


5150 


5296 


5286 


5691 


6315 


6774 


5982 


4577 


4805 


Freezers 


1100 


1124 


1195 


1358 


1436 


1576 


2415 • 


5220 


2457 


1550 


Dishwashers 


1586 


,1960 


2118 


2116 


2477 ' 


3199 


3702 


; 3316 


2702 


3148 


Food waste disposers 


, 1356 


1812 


1943 


1976 


2292 


2771 


2974 


2555 


2080 


2513 


Washers 


4323 


4482 


4378 


4093 


4608 


5107 


5504 


4952 


4228 


4485 


V\ /'II* V 

Dryers (including gas) 


2642 


2862 


3022,' 


2981 


3377 


3925 


,4256 


5580 


2869 


,3171 


Air conditioners, room 


4129 


4026 


5459 


5886 


5438 


4508 


' 5346 


4564 


2670 


2840 


.1 

Gas equipment; 




( 




2361 




















2471 


2549 


2661 ' 2481 


1950 


1618 


' 1825 


t 

Water heaters 


■ 2555 


2756 


2742 \ 2785 


3088 


316^ 


-3080 


2569 


■2645 


3319, 


Warm air furnaces' 


1146 


1428 


1546 


1471 


1795 


2066 


1720 


1476 


1186-0 


,1554 



Ver 2-i kilowatts. 



Source: U.S. De^btment of Commerce, Bureau of Economic Analysis, 1975 Business Statistics . 
20th Biennial Edition, Washington, D.c:, Ma/ 1976, p. 161. ' ' 



Table 2.5, Selected Heating Equipment, Factory Shipments 



1%9 



m 



Oil hiimers 



Cowrcial and industrial ' 
Domestic heating stoves 
Gas 




.972 1973 1974' 1975 



Nood 



■ Coal and wood , 

Kerosene, gasoline,' and fuel oil 271,5'|0, '287,511 "29) 
Floor and wall furnaces 

Gas-fired 

Oil.fil-eJy^ 
Gas-fired uni\ heater/' 



513,154 532,613 523,815 573,404 606,391 , 7V,9S7 791,897,567,317 695,207 

505,107 499,169 546,923, 581,341 ^53,344 732,497 510,543 586,625 

710 27,506 24,647 26,481 25,050 , ' 44,613 59,400 56,774 58,582 

1.51^,936 1,614,263 1,637,396 1,453,759 •1.335,010 1,316.656 1,283,833 981,735 ' 957,301 

919,984 l,0fli;345 U43,158 ^ 928,869 873,780 890,840 844,618 418,976 304,981 

171,\ll 167,511 142,617 103,113 93,178 86,319 88,161 123,798 126,698 

155,331 J57,596 , 160,141 145,473 150,204 141,882 M 240,926 394,237 

" 276,304 21^^;'' 197,615 ;199,?J9^ j98,'035, 131,385 

446,0{O 451,485 4^7,930 412,836 • 485, 027^''"'^ 650, 0.71 j 500,079 34);'131 361,766' 

558 , 639,293 '491,015 340,754 35S,08( 



429,65^ .434,956 , 451,828 397,730 ' f, 
16,415 ■16.529 16,102 15,106 



13,469 ■ 10,778' .„ 9,064 6,377. 



m,m 184,588 218,103 176,473 156,166- 180,173 ' ::203,733 164,938 .112,560 



lr~~" — — — — — 

n Facto|y ^shipment data on electric spice heating equipment is not available froii this source; * 

^tteet-ietal airtight types, ' ' , 
e ' 

Other than sheet-metal airtight types, 
^ ■ 

400,000 Btu per hour and unddr, 



\ 



Source: U.S. DepartU of Coierce, Bureau of the Census, Current Industrial Reports: Selected - 
Heating EquipH Washington. D.C., annual, TableT" ■ . ,■ ., ■ ^ , 
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Table 2.6. Unitary Air Conditioners, Factory Bhipments 
^ (units shipi)ed) 





A 

IIIL IC UtlVlk4K|(D 

Air cpnditloners 


Year-Round 




( 

Split systems 


Heat pumps 


{ 


/ 


(Single package 
" renote condenser 


and 
type) 


(Air conditioning 
condensing units only) 


Total 

'\ 


1967 - Total 


106,274 


88,728 




768,359 


79,725 


,1,043,086 


pesidentla; 


29,712 


38,302 




' 585,4^1 


60,520 


714^025 
^' 304,410 


^onnerclal 


^ 64,r52 * 


49,954 




" , ^ . 173,393 ' 


16,911 # 


Export ; ( 


-il2,4i0 


472 




9*475^ 


2,294 


24,651 


. 1968 - Tot^l 


^ 120,136. 


115,378 




910,597 , 


88,500 


1,234,611 


Residential 


30,746 
' , 75.174 


40,022 




709,676 


66; 94 3 


847,387 


, Coianeraial « 


74r,326 




^ 188,648 


18,664 


356,812 


Export J 


14,216 


1,030 




12,273 


2,893 


30,412 


1969 - Total 


135,380 


146,742 




1,255,585 


97.318 


1,635,025 


Residential 


35,049 


56,612* 




y 1,017,431-,...,^ 


67,478 


1,174,570 


Commercial 


86,602 


88,548 




/ 223,338 


"N. 28,286 


426,774 


Export 
1970 ' Total 


15,729 
157,559 


1,582 
150,031 




^ 14,816V 

1,210,741 , \^ 


^^^"^^54 
, 97,^ 


33.681 ^ 
1,616,018 '■ 


Resldontlttl^ 


V 43,508 


69,423 




999,025 


"3^,267 


1,172,223 


Commorcjjil 


^6,349 


78,285* 




190,291 /"^^^ 


34,843 


399,768 


Export 


f 17,702 


2,323 




21,425 ^ 


I 2,577 


44,027 


1971 - Total 


^195,737 \ 


183,561 




1,415,300 


82,281. 


1,876.879 


Residential 


89,559 ^ 


■ -95,313 




1,156,394 


67^,147 


1,408,413 


Commercial- ^ 
Export 


90,433 


85,749 




236,852 


11,871 


424,905 


15,745. 


2,499 




22,054 


3,263 


, 43,561 ' 


1972 ^ Total 


278, 5P7 


. 848,284 




1,812,064 


97,600 


2,436,455 


Residential 


144,456: ' 






1,488,910 


80,477 


i;826,519 


Commercial 
" Export 


118,^70^"''-^ 
15^51 






' ■ * ' 3Q2,925 

20,229 - - 


12,409 
4,714 


565,811 
' 44.125 


1973 . Total 


361,975 


i75,775 




'i, 081, 668 


120.016 


2.839.434 


Resident ial 


216.530 


101.718 




1,742,263 


87,035 


2.147.546 


Commercial 


121,490 


168.402 




303.270 


27,084 


620.246 


Export 


23,955 • 


5,655 




36.135 


5,897 


71,642 


1974 - Total 


32<l29 , 


237,818 




,1,791,098 


138,583 


2,488,823 


Residential 


" J90,957 . ^ 


I Jf 98,402 




1,50,3,286^ 


96^,932 


1,889,577 


Commercial 


; 100,387 


^ 132,269 




^236,109 


31,082 


49 9, '84 7 


Export 


29,985 


' ^ 7,147 

y 150,272"^ 


^- 1" 


51,703 . 


10,569 


99,404 


197S - Total 


200,2^2 




^ . 1,105,340 


166,653 


1,622,497 


Uesidential 


89,879 


/ 68,626 


t 

V 


88, 0*58 


128.005 


l,174;578v 


Commercial 
Export >• 


84,299^/* 
26,054 * 


76,011 
5.635 


\ 

I ■ 


43'i> 1 1 


32,835" 
5,813 


366,906 
81,013 


1976 - Total 


269,318 


227,382 




1,506,587 


324,27? 


2.327,559 


Residential 


128,065 


103,180 




1,218,507 ^ 


. 250,930 


1.700,682 


•Commerciaf 


92,482 


107,748 




' 196,702 


61,596 


458)528 


Export 


48,771 


16,454 




91,378 


11.746 


168,349 

















Source: Air-Conditioning and Refrigeration Institute, 
o£ Unitary Shipments/' Arlington, Va., June 1 



"Industry Tables 
977, Table 5. 
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. Table 2.7 
Heat Pumpk, Factory Shipments ^ . " 
\ (units shipped) ^ V 

^ \ j_ . ' 

Current Industrial Air Conditioning and - 

Reports^ " Refrigerati?)n Institute 



1960 
19^ 


51,049 ■ 


47,501 
. 51,049 


1962 J 


61,^13 


61,813 


196^ 


.76,380 


• 76,380 


1964 


76,785 


76,785 


1965 


72,275 


72,275 


1966 


81,992 . 


•82,217 


1967' 


73,089^ 


79,725 


1968 


78,792 


88,500 


1969 


90,865 ■ 


97,318 


1970. 
1971 


88,180 
U'4,944 


97,687 
82,281 


1972 - 


80,843 ' /' ° 


97,600 


1973 


.104,267 \ 


120,016 


1974 


122,561 


138,583 


1975 


. 160,485 


166,653 


1976 


■^13,551 (py 


324,272 



'^Information is also availaijle by Btii classification. 



P - Preliminary. 



•Sources: U.S. Deparffnent of Commerce, Bureau of the Census, 
Currenf Industrial Reports - Air Conditioning and 
Refrigeration Equipm ent. Washington, n.r , annM^i 
, T^ble/7; Air-Conditit>ning and Refrigerati-on Insti- 
^ tute,l''Indu5tr)5rTables of Unitary Shipments," 
Arlington, Va., Table 13. 




Figure 2.2. Trends in Heat. Pump Factory Shipments i 



Source:' U.S. Department of Commerce, Bureau o*f the Census, Current 
Industrial Report - Air Conditioning and Refrigeration^ 
. Equipment , Washington.- D.C. . aWual. Tahl « 7. 



"^^11 Ht taps Added to NevJousing Units by Census Division'' 



Nfw Middl'e west ■ g^j^ . . 
^a^- _ ^ 4 - ^^"^^^^ Cetoal , ' Total 



■ Total housing ^ 

50,523 «,362 ' 80,471 29 393 3,0 « - ' ^ • 

Heatpu^s ' . ■ I K|t 139,000 «,04, ,33,400 935,251 



it ) 



Heat pumpc 
installedX 

Percent 
1973 
Housing 
Heat pumps 
Percent . 
1974 

Housing 
Heat pumps' 
, Percent 
, ^1975 
• Housing 



.57 
0,1 



582 

^0.9 



. - 2.1 



'^^•^ ^'0 . 19 39:6. 



3,413 87,569 
2.6 • » ,9;4' 



S.8 i.O 24.4 . ;2.0' ,.11.9 



; 0:1 



2V 



r .„ ,„ 



265 
0.8 



621 
0.9 



''''' ''''' .25,400 8,560 1,150,16,700 



2.0 J.9 



7.3 1.0 44.5 



2,150 58,900 
2.4 6.1 



ten. ■ ■ ''Ir* «.»MU.O 2,880 n,.0 3,™ ,24,000 

«.5 15,8 ;,7.4 




15.8 8,9 



ERIC 



"'•Census Re8ions" andJ'Census Divisions" are described in Appendix C, ^ , ' 

Source; Edison Electric Institute,' Conservation and Energy Hanageient Division, Residential Space 
1 fe"ing Survey. Jew York, June 1977, pp. 35-36 (also previous years) . ^ 



Table 2,9, Electric Lighting Fi«ures 
(lO' iits shipped) 




15"! 1972 m 1974 19IS'' 197J 



WWaltype ,22,53? 27,«9 30.558 29,361^31,131; 35,1 44,223' 38,i 32,952 '41,885 

Coiercial and , . . . ■ ' ' I 

Mti^Ml type 15,213 1M72 19.22r 1 9,991 2 30.306 34,662 29,602 ' 31.092 

^ Tr , " ' ' : — 1^ ^ — 



■^Source; U.S. Departient of Coierce,' Bureau of the i;ew, Cuwt Indu strial lleports, 1976, Electric 
f . I^{htn{ Futures. 1-361(76) -1, Wington, D,C. , Jie 1977 (also pr/vious years)" 



■J 



Of total MANUFACTUrtiRS' FACTORY tHIPMENTS^F MAJOR APPLIANCES^ A CERTAIN 
PERCENT ARE EXPORTED. " ThE FOLLOWING- TABLE COMPARES SuRVEY OF QjRRFNT 
BUSliCSi FACTORY SHIPMENTS TO EXPORT ESTIMATES FOR 1976. APPARENTLY 

Exports cofiPRisE a small percentage of factory shipments of the appliances 

SURVEYED. . " ■ " 



Table 2.10. Exports of Selected Major HousjfBold 
Appliances, 1976 



Appliance • 



Factory- 
shipments 



Experts Percent exported 



.Ranges and ovens 
Refrigerators 



2,468,000 
4,805,0.00 
1,550,000 
4,485,^00 



63,142 
266,699 

36,395 
183,639' 



, 5.6 , 
• 2.3 . 



2.6 




Freezers 



Washing machines 



.4.1 



• / 



Sources: 
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(mm ESTIMftTE OF APPLIANCE EXPORTS IS AVAIUBlf FROM THE ^WBH. 
i NDUgTRIAl , IMPORTS . BY DOLLAR VALUE OF SHIPrmS ONLY. ThKE VALUES Will' 
BE SLIGHTLY HIGHER THAN ACTUAL EXPORTED VALUE BECAUSE THE EXPORTED VAOJE 
'INCLUDES TRANSPORTATION COSTS TO THE POIWr OF DEPARTURE. Of TOTAL • 
MANUFACTURERS' SHIPMENTS. LESS THAN IS EXPO^. KcEPTIONS ARE ' 
REFRIGERATORS AND DISHWASHERS. 

•. Table. 2. 11*. Exported Household Appliances 
, . . * ■ ' ■ C$106) ■ - . ■ . _ ; 





1969 


1970 ^ 


//97I 


1972 

M ■ 


1973 


1974 


19'75.' 


1976"^ 


Ranges,' electric^ 


8.4 


8.8 


7.5 


10.1 


15.8 . 


11,4 


15.0 


28.1 


•Refrigerators 


26.6 


20.5 


20.5 


24.2 


42.2 
3.9 


84.8 


72.6 


.85:5 


Freezers 
ifiishwashers 


3.^ 


2.7- 


2.6 


2.5 


6.6 


•8.5 


10.1 


6.4 


6.6 
\l4.3 • 


8.8 




20.6 


34.0 


30. Q 


41.3 


Washers and dryers 


■ 15,7 


11.6 


20.0' 


23.5 


21,9 


36.9 


46.9 - 


Water heaters, electric 




" 2-.7',;'' 


3.2 


3^8 


6.6 . 


,7.8 


* 

4.3 V. 


5.6 




(percent of fact 


ory sliipments) 










Ranges, electric^: 


2.0 
j 3.0 


2.0 


2.0 


'2.(i • 


2.0 


1.6 


2.2 


2iL9 


Refrigerators 


2.0 


2.0 


2.d 


3.3 


M.I 


6.5 


6.6 


'Freezers \ 


I 

2.0 


1.0 


1.0 • 


1.0;^ 


1.0 


•^1.'4 


1.8 , 


3.8 • 


Dishwashers . 


3.0- 


3.0 


3.0^ - 


4.7 


6.2 


' 8.0 


7.1 


Washers and dryers ^ 


2.0 


2.0 ' 


1.0' 


2.0 


2.0 . 


1.9 1 


3.5 ' 


3,. 8 


Water heaters,, electric 
* 


■ \2.0 


3.0 


3.0 


,3.0 


4.7 


5.2' 


2.9 • 


3,3 . 



includes parts and accessories. ' • .> > 

Source: >U.S. Department of Commerce, Bureau of the Census, Cu>rent 

* Industrial R eports. 1976. Major Household App lianrp^ ^ 

^^36F, Washington, D.C., June 1977, T^le 3 (also pV 



f 
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iviH-oor, wasnington, D.C., June 1977, T^le 3 (also previous 
years ' , 

) .6 6^ ■ 'ji.-.^ 



* J, 



, TaMe 2.12. Residen(;ial Heating Equipmew in iuse bV Type 



1970 



Total. year-rounVhousiiig units 
|fann-9ir furnace. • , 
Steam or hot water , . ' 
Built ^ip elferic 'units 
•Floor,-w^Jlj or'plpele^s fumaJe 
■■RDom heateq with flue 
Room heaters KGhout flue ^ 

Fiteplaifes, smfs, or portable heaters 
None-j 



1.973 ■,Vl974;, 1?75 



-1*- 



67.,699^ 75,-293\' 7.5,8&6 77,55S' 
28,772 '36,04^:37,62'9. 38,964" 
13(820 , 14,^3S^,h4,301 ' 14,554. 
■ 3,520 , 4,464'" 1',864 

5,878 7,44n-^' 7,085 
'7,910'. ' .5,583;: 5,^7S 

3,949 ; .;4, rep ': ;'3,'742' 

•^581,v i 830 ■ . •'723 . 



— ^ 



5,061" 
6,594 

3,689 
2','341 
'695. 



Scree: U.S. Departtent of.CoKrce, Bureau 'of the Census, Annukl. Housing 

y , Chara^^JIincs, »ashingtoft,;D.C., Aprijri977,..Table.A-.l- fa/so' 
PWV%s years). . - - ■■ .'^ ■ ., .7 



"J ' » 




\ it 



ERIC . . ^.'^^ ; t 



I.. . 



If 
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Table 2-. 13. Residential Air Contiitioiring Equipment 



-f 



1970 



1973 



1974 



1975 



Room unit(s) 16;939 
Central system 7,263 
None , 43,492 



22,630 
12,628 
40,035 



23,065 
.1-4,362 
38,^-4^9 



22,781 
• 15,536 
39,236 



Source:' U.S. Department of Commerce, Bureau of "the 
■ Census, Annual Housing Survey: 1^75 . / ^.^^ 
United States and Regions, Part A — 
General Housing Characteristids,j Washington 
D.C., April 1977, Table A-1 (als&j previous 
years) . , ", ^ 



44 



Space Cooling 




^pace Heating 




WARM- AIR FURNACE 150^ 



OTHER 3.9% 

5 

IN ELECTRIC 6.^^ 
'fLOOR,WALL, OR PIPELESS 9.0% 



ROOM HEATERS U.6% 



Figure 2.3. Percentage of Houses Using Space Conditioning 
Equipment by Type, 1975. 



Source: U.S. Department of Commerce, Bureau of the'.Census, AnnuaL 
Housiftg Su rvey: 1975 , United States and Regions, Part A - 
General Housing Characteristics, Washington, D.C.,. April 19 
Table A-1 (also previous years). 
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Table 2.14. Market Saturation of Major Household Appliances^ 
■ (percentage) ^ '' . ■ ■ 





Appliance in 


hoysing unit 


, Owned by 


household 




1973 


.1974 


" 1973 


1974 


- — -V 

•Ranges 


98.? 


98 . 5 


75.5 


7'5.2 - 


Refrigerators 


98.7 


98 . 9- 

r 


^ 80.2 


80.4 


Freezers 


32.1 




31.7 


33.4 


Dishwashers 


25.7 


28.4 - 


22.1 


24.1 


Washing machines 


72.6 ' 


71.^9^ 


69.1 


69.6 


Clothes dryers 


51.2 


52.6 


48.2 


50.5 



Market saturation refers to the percentage of housing units owning 
or having available the specified appliance. The Survey of Purchase s 
and Ownership (SOPO) i-s a subsample of the Annual Housing Survey . 
That is, the 1973 SOPOWa refers to 17,169 housing units and 20,18 
hdusing units in 1974. . - / ' 

Soin-ce:; U.S. Department of Commerce, Bureau of the Census, 
Selected Data from the 197g and 1974 Surveys of 
Purchases and Ownership , Washington, D.C., July 1»76, 
Tables 6, 8, 12. (Revised) 




(kERSHIP OF A GIVEN APPLIANCE MAY BE DEPENDS NT ON HOUSi)li),lNCOME. " j 



to 

i 

I™ 

0 



m m ($) 



I 



I 



mm ^m-m m^,m i^xMm lo^u^ inmm m^m abovi 



'ft 




0 mSMO-MACME aOTHES DRYER , ^ REraiGERATOR DISmSHER 

' • . ' ' / - ' • . ' 

Figure 2.4. Appliance Ownership by Household Income, 1974 
■■ ' "'\ ' 

Source: U.S. Department of Coperce^ Bureau, of the Cens'ys, Selected Data from the 1975 and 
• .1 1974 S urveys . of Purchases 'and Oimership )\Washifi^ton, D.C., July 1976, Table 6., 



Table 2.15. Availability of Air 
Conditd^oning by fctousehold Type^ 
(percentage) . / 



1973 > 1974 



Single-famiiy;- detached 








Room ^unit (s) , 


30;3 


30 


.5 


> Central system 


15.9 


17 


.3 


None . 


53.9,, 


52 


.'3 


SdLngle^fami4y , attacKed- 








. - Room unit (s) 


2^.3 


•29 


8 


^ Central system 


•14.4:^ 


14,. 


5 


None 


56.3 


55. 


7 


Mobile homes ^ ^ 








Room unitfs) ^ 


36.4 


34. 


4 


Central system 


22.3. 


20;l 


None 


41.3 


45. 


5 



■a, 



The Survey of Purchases and Ownership ' 
information shows percentages, based on 
the total number of iiliterviews. 
Specifically, the 1973 data describes 
a 17,169 universe and a 20,183 
universe in 1974. 



Source: U.S. Department of Commerce, 
Bureau of the Census, 
1973 and 19.74 Surveys -6F^ < ^■ 
Purchases and^ Owner shipT ^ ^. ' 
Washington, D.C., July 1976. 
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Table 2.16. Number of Room k±r^ 
Conditioners by Household Type^ 
(percentage) 



1973 1974 



Single- f ami ly , det acjied 

1 unit 1 ) 

2 units or more --^ 
pther^ , ^ 

S iii^g 1 e - f ami ly , at t aclted 
1 unit 



19, 

^11. 

69. 



■^0 



2 units pi; more 
- Other^ 
Mobile homes 

1 unit 

2. units or>^more 



21, 
7, 
70, 

28, 
7. 
63. 



,4 

;9 
7 

5 

9 

■6 



19. a 
10.8 
69.5 

V 

\ .> . 

21.8 
8.0 
70.2 

27'.JB 
6.6 
65.6 



The Sum^y of Purchases and ^^Qwnership 
information shows percentages based 
on the total ntimber of interviews. 
Specifically,- tKe J.972 data describe 
a 17,169 universe and 20,183 in 197/ 

^Includes no air c/onditioners and 
small percentage of not applicative. 

Source: lJ,S, - Department of Commerce, 
Bureau of the Census, The 
^ 1973 and 1974 Surveys of ^ 
Purchases and Ownership , 
Washington, D,C,, July 1976, 
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Table 2.17. "Comparison of Air CoriditiortLng Availability 
»*J ■ * Data^, -1974 " ^ • 

/ ■ ,rev^ (percent) 





Annual Housing 


Survey of Purchases 




Survey 

^fr 


' and Ownership. 


Room uTiit(s) 
Central system 


30.4 


30.5 


18.9 


16./ A 


None . ^ 


. ^ 50.7 . 





Annual Housing Survey* data has been expanded to total 
'housing (67, 69$, 000) . The Survey oif Purchases and 
^ Ownership 1974 data\is based on ^ 20,183 univers^e 
from raw interview data. ^' 

- ■ . ^ • 

Sources: U.S. ; Oepartjnept of Commerce, Bureau of 

the Census, Annual Housing Survey: 1974 , 
United States and Regions, Part A — General'' 
Housing Characteristics, Washington, D.C., 
April 1976', Table A-1; U.S.. Department of 
Commerce, Bureau of the Census^ 19*^ and ' ^ 
1974 Surveys of Purchases and Ownership > 



Washington, D.C. 



July 1976. 



'I 
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Table 2.18. Fuels Used for (Space Heating and Cooking 



All occupied units- 
House heating 'fuel * 

.V Utility gas ^ 

Bottled, tank, orXP gas 

Fuel oil, kerosine, etc. 
^ Electricity ^ 

Coal or coke 

Wood 
/Other ■ 

None 

Cooking fuel , 

Utility gas 
. Bottled, tank, or LP gas 
Fuel oil, kerosine, etc. 
.Elec-tricity /. 
Coal W coke 
Wood ' 
Other 

None , • . . 



Less than 0.1 



Occupied units (10?) 



Percent distribution i 



1970 1973, 



^3,445 , 69,337, 



35,014 
3,807 
16,473 
4,876 
1,821 
794 
*266r 
395 



'38,461 
4, '422 
17,235 
7,213 
800 
604 
151 
•452 




> I 



«5 



1 07/1 


f 19/5 


.1970 


1973 


1974 


• ;1975 






100.0 


100.0 


roo.-o / 


100. 0 




• • 






X 




; 39,471 


40,933 


55.2 


'55.5 


55.7 


56.4 




4,^46 


6.0 


**'6.4 


5.8 


5.7 


^6,835 


16,299 


26.0 


. 24.9 


23.8 


22.5 


o,4U7 


•9^^173 


7.7 


10.4 


• 

11.9 


12.6 


/4i 


■ J 573 


2.9 


1.2 


1.0 


0.8 


ACQ 




1.5 


0.9 


0.9 


L2 




78 


0.4 


0.2 . 


O.'l 


0.1 




A £. 0 

468 


0.6 


0.7 


0.7 


0.6 




- 32,493 ! 


49.2 


46 0 






, 5,561 


5,440 ' ■ 


8.4 


8.2 


.7.9 


7,5" 


. • 81 


. 76'^ 


0.5 




a » 


a 


32,728 


33,944 


40.6 


44.7 , 


46.2 


■46.8 


36 


23 \ 


1 0.2 


a 


d 


a 


. 206/ 

L, 


230 


0.6 


••0.3 


0.3 


0.3 


■ 7 


• 3; 


a 


a 


a . 


a 


■321 


315 


0'.3, -| 


0.5 


•<0.5 


0.4 













Source,;^ U,S. Depattnient of Comnierce, .Bureau of the Census, Annual Housing Survey, '1975, 

' . n>^A I'vnf ^ P^^t A.^ General'^Housing Characteristics, Washington, 

D.C, April 1977, Table_A/^ (aJso previous years).' 
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1970 



PUEL OIL JCZH 




OTHER 5J% 



ELECTRICITT 7.7% 



TA|K,OR LP GAS 6.0% 



1975 



FUEL OIL.KER' 




OTHER a.7Z 



ELECTRICITY 12,6?^^ 



BOTTLEDTANK.OR LP Gii^ 5.7% 



'/gure 2.5. Fuels Used for.Spate Ideating in Housing 
, - Units, 1970 &^<fl97&, . . * 



U S. Department of ComiTierce. Bureau of the Census. Annual 
gH£lnLSurvei^_l^ Regions. Pa^l~ 

TaMe A f'^^J'^ Characteristic^, Washington. D.C.. April 1977. 
laDie A-i (.also previous years.) * ' 



• 52 



1970 




OTHER 1^7% 
l.'TAJnC.OR Vp 



GAS a.47. 



1975 




OTHER 0.8% 
B0TTL$D,TAJJK,QR' LP GAS 7.5% 



Figure 2.6. Fuels Used fo* COoKing i,n Housing. 
/ ' IMits, 1970 and- 1975, ' ' 



Source: U. S. , Qepartment, of Conunerce, Bure. a of tlie<:ensu's. 
Annual Housing Suiyey; 1975 . United States and 
Regions, Part A - General. Housing Characteristics, 
^ Washingtori; D.G. , April 1977, .Table A^l . (Also 
-- . previous years.) . " • i 
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• Table 2.19. Energy Soarces^or Watfr Heating, 1970^ 
' . ' (10^ occupied ynitsj)' • ' '. 



Census , 

,. . . D 

' , division 

/ 


'Total 

ivVui ^ 

'occupied, 
'units 


Utility 
gas 


Liquid 
, luei 


loal 
•or 
coke 


W, Electricity 

i . . ■ ■ ■ 


^t^\ states^ 


63,447 


34,959'." 


6,200 ; 


459 


f47' 


16,103 


, New Wland ' ' ' - 


3,645 






■ 4 ; 


• 5 


'775- , 


Midfieitlantic 


11,J34 


5,729':; 


,3,854 


210 / 

/ 


^ 3 


1,539, ' 


East North Central 


12,383' 


1,414 


194 


186 / 


4 ^ 


1 

. '2,828 


/West North Central ' 


5,154,, 


3,160 


' 53. 


6:' 


. 2 


1,205 • 


f 

Soiith /itlantic 


^ 9,438- 


. 2,924 


498 


/ 


15 , 


4,727 


. East South Central 


. 3,868 


• l,45,h 






4; 


^ lt^82 


West South Cent^^ll 
Mountain 


5,952' 


'.A' 

4,-470 ,■ 


' 3" 


■ 1 " 


^ 2' 


'576 ' 


2,518 


1,705 


11 


6 


4 


Pacific ' • 


8,653 


5,993' _ 


72'^' ' 


4 


" 9 


' ^,258 



Bottled Other 
gas fuels 



None 



3,144 132 • 2,401^, 
151 ',^J ' '61. 

301 ' ' 61' : 137 ■ 

485 ' ■ 20 253 
, 535' , 10 ' 182 

14 . ■ 748 

\ 

III , .2 . 524. . 

558 6 379' 

151 , 2 ^ 63 

2:52 .11 • 56 




Includes single-faiiily, lultifai^ly and lobile home?. ' ' ' 

I / ' ' • : . ^ ■ J » ' 

"(fnsus Regions" and "Census. Divisions" are described in Appendix C. 



\ 



^ Figures may^not AKe^to;!^ ] 

Solirce: U.S. DepartiDentYof/G^^^^^ of the Census, 1970 Censoj- of Housing; Detailed Housing ' 
■ , Characteristics , -Uniid Summary, Wasfiirutdji, D.C., 1972, j)p. 254-255 ' 



r 



Kmc 



54 



< Tabl^ 2.20. Energy Sources fOT Clones Drying, ibyo"^ 
.' (10^ occupied units) .. - , 



5' ' 



Census 
division 



United States^' 
' New England . 
Middle Atlantic 
East Nprth Central 
West-North Central 
Soufh At,lantic \ 
East South Central 
West South "Centfar. 
Mpuntairi 

Pacific , 



Total 

occupied ■ " Electrically. 
, units- heated 'heated 



None'' 



63,447 
3,645 
11,834' 
12,383 
5,154 
.■9,438 
■ 3,868 
5,952 
2,518: 
8,653 



7,840 
262 
1,569' 
2,66^ 
..879- 
374 
121 
680 
■■ 169 
1,119 



18,^37 
1,150 
2,853 

.3,970 
1,-737 
2,545 
1,166 
■ i,46,l' 
882 

2,872 



36,970 
■'• 2,234 
. 7,413 
/» 5,745 
2,538, 

• ^,58.1- 
3,811 
1,468 
,4, '662 



• Includes singloe-fami-ly-, mui\lf amily, and, mobile homes". ^ 

^••Census Regions'/ and' "Census .Divisions" kre described in 
Appi^ndix C. . ' .-■ - ■ . ■. ; ■ • 

■■ , ' , ■ ■ • . ■ . ■■' r,. " • ■ V 

Figures -may not add^'due, to robtnding. 

Source: U.S. Department -bf~ Commerce, Bureaq, o'f the Census ' 

'■ i970 Census. of Housing, Detailed. Housing - . ' ' ' 
^. Charact.erisjics, -United States'^gummary,^ Washington, ' " 
l{.»^.,,:1972, pp. 254^255. ' 



' ■ I' 




OTHER m 
'BOTTLEmtJAS 5.07. 



UQUID ^ FUEL 9.8% 



WATER Beating. 



g*e 2^7/;:Fue»ied,for Resideiitlar'Clothe^^^^^ ' ' > 

■ J- ^ . Water Heating by Nuiriber ■of Occupied Housing Urtits, 19^70 - ' * ' 

Spurise-:^ U.S.. Departmeht of Commerce, Elureau of.the Census, 1970 Census ef . Hous ing ' 
■r . , v\ P.etailed Housing Characteristics . 'Unitea States SummaiV;. Washington, D.C 
•i 1972,- pp. \254-255. ^ ' ■ * , ' • ^i"' . . 
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I 
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Table 2.21. Fuels Used in Mobile Homes for- 
Selected End Uses 
* . (percent /^ 



End use . ' 1973 . - 1974- 



■ '■ — ^ ' — * - — 

Cooking • ^ >^ • . 

Gas, pipe ^ ! 28.3 . / .-27.2 

G(is, bottled \ 4. 49.5 ^ 49.3 

; feleetric - - " 21.7 ^ - 23.2 

' pher ^ 0.4 0.2 

Heating .J ; v.-.^.. : " / . ; \^ 

^Gas, pipe . ^ / 29.0 

Gas',' bottled' \ 25.4 ' . 27.5 

Electric , . jO^^^^'^ ' " ^ 

10.1. 



;Fuel oil/ ' I0.r.,„ ■ V 12.3^' 

Wood - ' * . ' ^ 0.1 . 0.2 

None' , 0.7' * X .! , . 'q/^ 

/^he Sury.ey- of Pui:ch^es and Ownership infonnation shows. 

vpei;f:e'ntagBs based^ori' the. total number of^interviews of 

&obil^ home owners^Spe^ifically , , the ^W73 4ata - . 

. describes a 681 urt|B|rse and a 1258 univeijse in 1974. 



Includes fuel oil, coal, coke,' and wfcbd^ 

Sources. U.S. Department of Commerce, Bureau Vf t-he* ^ - 
Census, The' 1973 -and" 1974 Survey ofsaurchas^s v 
V and Ownership , Washington , . D^. C . \ ? 
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Table 2.22. Fuels Used fbr Space He-ting 
m New Single-Family Housing Unit? 
(by percent) 



i ~ — ' ■ 

'•\;% ^ "'gion Type^of hdating fuel 



Hom^s (103)v - Year tlectricity 



127,000 
127,000. 
133,000 
122,000 
113,000 
134,000 
149,000 
. ft5,000 
131,'000 

113, odo 









Northeast 


1966 


13 


1967 


13 


1968 


•15 


1969 


19 


1970 


24 


1971 


24 


1972 . 


' i9 


I9V3* 


28 


1974 


38 


1975 


33 





Oil 


48 


— i — * — 
36 


56 


28 


51 


.33 


49 


31 . 


43 


31 


4^- 


33 


36 


\ 33 


34 


35 


29 


32 


24 


41 



I? 



North Central 



189.000 1966 

214,000 1967 

223,000' 1968* 

183,000 .5 1969 

166,000 1970 
208,000 ■ 1971 

231,000 l^Vki 

255,000 ' I97x' 

217,000; 1974. 

215,000 ^ 1975 



7 


83 


10 


9 \, 


80 


11 


8 


78 


13 


10 


83 ■ 


6 


13 


80 


7 


13 


78 




16^- 


74 


.'9 


25 


• 61 


13 


36 


51 




38 


^ 49 


i 9 



South 



333,000 - 1966 /I 28 qfi 

365,000 . 1967 ■ /'^ 29 ll 

374,000 -1968 - / 32 ' • rj 

342,000 -•- _ / 3/ 



377,000 
467,000 
524,000 
5 14 , 0'OO 



< ■ . 'n:'.;^:^ ■ . irj. ,: 59 . ■ 33 ^7 

. 4 



1966 


/9 


28 


1967 ■ , 


29 


-1968; - / 




32 


1969^ ' r 




35 






.39 






45 


1972 




S2 


1973 




59 


1974 




67 


1975 




66 



394,000 ■ 1974 67 ' 27 

35,8,000 " - 



11 

9 
7 

57 7 
57 5 
49 • 4 

42' ' 4 
33 "7 
27 4 
29 J 4 



JVest 



' 13p,000 1966 

4S9,OaO 1967 

170, OOO > 19i8 • 

""163, 000 1969 

157,000 \ 1970 .. 

204, odo ^971*^ ' 

239,000 1972 . 

251,000 » 1973 ^ .3 1 

190,000 ^> 1974 3; ' :t -i • .. ^ " ^ 

L8 1,000 1975* - 



24. • 




2 


20 :{ 


%i. ; 


3 


23 




2 


■ 25 „ 


72 


2 


22 ^ ■ 


76 


1 


21 


.77 


i 


' 26 


72 4 


1 




69 


1 


3 J / ' 


66 


b 


. 39 ■ 


59 


b 


Divisions" 


are described 


in 



V Appendix C. ' , 

i> ■. ■ _ ^ ' ■■ ■ ■ . 

. ^ Figures withheld^by source because estimate did not meet * * ^ ^ ^ 

; P"^l"^^^o«^5tandaWs on^the basi^si^of sample, size.- ^ ^ ^ 

Source:/ Edison Electric Institute, Cdn'sei^vation and Energy Man^ement 
.Division, - Heating -and Cooling Statistics of Marketing 
V ' - Interest on New Housixlg 19667^1975 . New York, Decemhf^r . ^ ^ v 
• 1976, vpp.'4, .9vl2. \ . r J 
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Table 2.23. type of Heating Fuel\o£ Units in 
New NTultifamily Buildings^. a 



Type of heating fuel 



V Units' (10^) 



1974 1975 



1976 



^ Percent 
distribution 

1974 1975 1976 



United. States, total 




760 



ectric-ity . 
' Ga^' 

< * Other types • V 
North^akt^, totaj/^ 

Electricity 

»>Gas 

.Oil \ • 
Other .types 

North- Central^,, . total 152 

Electricity ^ 

Gas \ 90 

Oil ^ " -1 

^ Other types 1 

S^)(uth^, total- 544 

'Electricity 263. 

Gas < / 73 
Oil / 7 

Other types / b\ 

West^, total 170 



Electricity 

Gas, 
Oil 

Other types 



430 


336 


100 ' 


100 


/ 100 


253 


■ 200 , 


^ 60 


- 59 




141 ' 


111 


35 




O J 


29 : 


22 


4 


'7 


-■ 7 


• ■ 7 


3 • 


1 


2 ■■ 




69- 


^■49 


100 


100 


J 100 


,24. - 


2a - ' 


■ 44 


35 ■ 


■ 42 


17 


11 


/ 28 


• •24 


22 


- 27 




22 


. 3^ 


32 


5 

■ A. 


. '2' -■ 




8 


J- 


93 . 


■83.' 


100 


100 ' 


■.100 




-43 


39 • 


. 49 


52 




38 


59 


50 


46 


' b - 


. 1 


1 - ', 




2 


1 


b • 


1 


1 


b 


164 


101 


100 • 


100 


.100 


129 . 


77 


76 


78 


76 


30 


" 18 ^ 


21 , 


• 18 


18 





*2 

b 

100 

47 

^ c 
c 



3 

lob 



53 

c? 



6 
1 

100 

/57 
42- 

c 

. c 



Includes privately owned mul 

''Censu^ Regions'' ahd '^^ensus' 
Appendix .C. . 



Source 




its or 



may hot add^du 




ifaiiy.ly housing completions. 
Divisions''^ are described in 

than 0^.5%..- ^ - ' - . 

- < ■ 

to rounding. 



Deparment of Commerce, ^Bureau of the Census, \ 
Characteristics of ^New Housing , Construction Reports, 
Series.C--25, Washington, .D.C. , 1977, Table 17 (also, 
previous years) . . 

P ' ■ . V 
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The demand for .energy to air conpitioning may be a factor not only of 

TEMPERATURE AND HUMIDITY 'bUT AL60 OF FINANCIAL RESOURCES. WhILE DWELLINGS 
MAY ROUTINELY BE/cONSTOUCTED , WITH HEATING UNI Vs,. THIS MAY NOT BE THE CA^SE 
WITH AIR CONDITIONERS, v. ' % ' ' ' ; - 



Table 2.24. Air Conditioning of. Units in New 
..Mu^ltifsLinily Buildings^ 



^Units'ClO^) 



^ Percent . \ 
tstributipn 



United States, total 

With air 9ohditioning 
- Without, air conditioning 

Northeas't^/totCl • • ^■ 

With air conditioning*' •( 
f . Without dir condit ibrviTlg 

/ Nprith Central^, ^ total 

With air 'conditioning 

Without air conditioning- 

' b ' ^ ■ ■ 

South , ..total 

With air conditionings , 
. . IVithout ^ir conditioning' 

1%^-:' total* : 



With air conditioning 
Without air conditioning 



1974 


1975' 


1976, 


1974 


1975 


■ 1976 

- — .J— ■ \ 


_760" 


430-. 


' 336 


100 ■ . 


100 


100 


653 
• 107. 


367 
63 


254 

; 83 ■ 


' ' 86 - 
• '14 


85 ■ 
15^ 


■ 75, 
25 


95- 

^9. : 

1^ 


. 69i 

..62 

^ 8' > 


49- 
/^-.38 


-100 

■ ' 84 
, " 16- . 


'^lOO 

'8.9 
^11 

'100 


100 . . :• 

78 

22 ; 


•■■l52 


93\ 


83 


J 00- V 


• 100 


' 134 

.■na" 


^83 • 
; 18 


71" 
12 


88 : 

' NA , 


88 
\ 12 


85 
/ 15 


34^ 
^338 • 




101 


100 


100 


100 


162 ■■ 

' 2 


95 
7 


98 

2 - 


99. i 




170 . 


1031 


103 


100 


loo'/^ 




101 *" 

69 


61, 
.'42 


53 
51 


60' 
40 


-59 
" 41- ■ 





a 



Consists of privately owned- multifamily housing .completions. 



.^'>Censu3 'R(Sgio:ns''^and ''Census Divisions'' are described i^i Appendix C. ^ 
Note: ^^otal's^ may not add due to rouding. 
NA Not *avVi labile. . ■ 

"S(^urce 



U.S 

Charact 



Dep^tment of Commerce, "Buroau o^^^.the, Census\, 
cter>gtics 'Of New Fiousing, Construct i' 



on Reports, 



Series C-25?, Wash jng^on, D.C, 1977, TaSie 17' (also 
previous years) . / ' . * s 
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197^13 X 10^^ Btu of pr^ary energy were u^ed by major 
.appliances,^epresenting over 20% of total LkS. energy use. A knowledge , 
of how this energy is used and how much is actually converted to ireful 
work is a prerequisite for any estimation of the potential savings' and 
for the final implementation of an energy savings progr^. In H^iis 
? chapter data on the energy efficiencies and" power usages of household ^ 

appliances.>are presented. In terms„of the actv^al availably data, a- ■ 
"— •Strong delineatJ.on exists between the appliances in use and the appliances 
manufactured in recWit yearJ 

Primarily due to the ]\arge number of appliances in existence and to 



th^^'/wide diversity o& model 



types within each appliance category, very » 



\ little data! are available on the energy efficiencies and^power usages of 
the appliances in actual -use. Practically all that can be done is to 
make estimates of power usage based on several suryeys'done in recent 
""years.. A poissible problem with load surveys of this na'tdj^is that thd 
PT^^tical sample size is smaller than the number '^of different models in 
use within most appliance categpri^sV Nevertheless the* resulting data 
are most likely ^representative values for the appliance categories . 

^ /I surveyed,' although no real measure of their accuracy is possible, 

Und^r various' certification programs, the performance specifications 
and energy efficiencies for the Va-^t majority of individual moSels of 

^^.^^ ■ ■ ■ /' • " J ■ ^ , ■ •"° -X 

V i:opm ^ir conditioners; unitary air conaitidners, .\iQ;Lta5y. heat munps,- -/ ^ ' 

* ■ . ■ * • < ^ ' • vH "' . . - 

: . ■ '.^^ . - . ; • • Y '■ 

freezer sy. refrigerator^, and r^frigpratar-freezers ,are avail^I^. 

Unfortunately* ^hfi individual jnpdel sales datjL necessary for'lSlfgregation 

into meaningful categories .ar^ considered propri^etary by manufacturers 1** 

^ £aJ : - ' ^ ' . . ;4 . • . • . ^ ♦ 



*For the purpose of this narrative the term appliance inclucles water, 
headers; space heaters^ furnaces, and lair conditip^ners' in addition, 
^ .;t6' the' customary hous.^hold appliaapes. ^ V , • ,^ 

o . ..^ . ., , - ^jeceJlng page lillk 
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\/ • ■ . -A 

and are not available. Therefore, any aggregate figures involve rather 

- " '■ ... ' »' 

larg^possible errors, and the best that can , be done^ is • to make an 

aocyrate' presentation of the potential errors, although it is likely 

that the actual errors incurred are signifioantly smaller. 

Significajnt. improvements iri the data available are anticiypated as 

the needcfaV appliance effipiency is more widely realized. Th 

'Enetgy Conservation Program for Appliances under the auspi/es of the 

FEA (now. part of DOE) is a prime example o^^ program workihg^tbward"*- ' 

thesp^ ends, Until recently very little work has been done in the area 

of applian'ce efficiency and in the documentatiort' thereof . 

chapter first pr^ents an overvi^ew of the material .in the form 

\. ^ 

of a status summary of th^ proposed and final federal regulation 

" • .r-<^- • ■ ■ >^ .■ ' • 

promulgated along with the, baseline 1972 appliance efficiencies. -and the 

1980 efficiency improvement targets. Subsequent sections t^en provide ^ 

supp^lementary ^nd more in-depth information pertaining to the indiA^dual 

appl^ianc^ categories, j^herever possible, data is po:;i^.sented to'' allow 

the.cal.oulation 6f energy use and a. possible^v^b^ thereof when, 

given '^the nijnihber of units' or their capacity. 



It ^-should be. noted that,* throughout Jthe chapter, only- the design' 



options to, ihiprove^ efficiencies as- delineated ^by .the FEA are- presented. 
It was b^ondjthe scope of the first isedition of this cjocuraent^to delye- 
^ int^the subject area in gr^eat; detail and the fEA>/NBS ions; ^'wei^oply ^ 
-^given* this, pre-emptive ppsition as the^&^ar^ Jpropos^^l^ to become parts of 
•^federal -.regulaj^ions. \ In pra<:tice several. stdSi^-#pn parji^^ 
ty^^sj^are aval jable" and will b'fe^reated in later^ editions ^nd supplements^. 
;For the reader particularly interested itf this subiect'.'a special \ *■ ^fe*- 
.bibliiigraphy of relevant documents, is presented in Appendix D. . ' 
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Fhe En^y Policy ai^ Conservation Act; as /^^nded'ey the Energy MseIvation 

' V AND PRck)6XJ.0N- AcT^ REQUIRES .THE iMP||lEt)!TATION OF A CONSERVATION PROGRAM ' 
FOR ODNSUMER PRODUCTS OTHER THAN AUT0H6bILES. 

■ ^ — i 

Table 3.1. Federal Register Publication Dates of Rules Under 
The, Energy Conservation Program for Appliances 



Appliance category- 



Test procedures 



Energy efficiency 
improvement^ targets 



• 


rroposea 


Final. 


f 

PropQsed Final'^ 


Refrigerators and 

refrigerator-freezers ,<i 


4-27-77 


9-14-77^ 


7-45-77 ,„ 




'A 0 7 7 7 
t-Z 1 - 1 1 


C\ ^ A 77 

y-14-77 


7-15-77 


Dishwashers 


3-22-77 


8-8-77 ■ 


7-15-77 


CL^thes dryers 


. 4-27-77 


9-14-77 


/ 7-15-77 


Water heaters 


• 4-27--\ 


10-4-77 


• 7->1^77 -n^ 


Room' 'air QondTsioiiers' 


■ ^ A 


6-1-77 '\ 


7-15-77 


Home heating equipment 

(not. including . furnaces) 

^ ■ ^ 

Televisions - / 


8-31-77 ^• 
5-11-77^ 


"■ ° \ 


7-15-77 L ; 


4-27-77 


9-14-77 1 


7-15-77 ^ 


Kitchen ranges and ovens 


Rev. 1-^-11 
. 6-16-77) 


I 


7-15-77 


Clothes -Washers 


. 5-17-77 


■ . 

\ 


7-15-77 


Humidifiers and dehumidi^ers 


6-1-77 




^8-11-77 


Centrail/air conditioner^ 


V 14-77 




I - / -' 

^§yii"77 


Furnaces 


^ 8-11-77 


f.ti.t i ' 





After the proposal o^* the ilfnprovement target a period of time jls allowed 
for hearings and public review before the -final target is promulgated. 
T0. date no final targets have been published. i 



. ^Unvented. * 
X Sources':. Se^e p: "66». 
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1977, pp. 54110-119. \ • ' 

■ ; . . \, ■ . . 




.67 



|Y-^w^ EIA/.(tor^ly;FEA) WAS required to prescribe energy efficiency ■ 

IMPROVEMENT T^5^S FOR VARIOUS Af^LIANCE CATEGORIES. ThE ENERGy' EFFICIENCY 
IMPI^OVEMeNT, TARGET TO BE ACHIEVED IN 1980 OVER THE BASE YEAR 1972 IS TO BE 
THE MAXTMUM WHICH IS TECHNOLOGICALLY 'aND ECONOMICALLY FEASIBLE. BUT TH% ' 
AGGREGATES IS NcIt TO BE LESS THAN 20%. Jh^ TARG'eTS PROPOSED BY EA^ARE^ ' 
GIVEN IN^E TABLE BELOW., f OR MORE IN-DEf^ INFORMATION. WE SECTION ON 
THE-^INDmbUAL /^PPLIAjJjCE. CATEGORY SHOULD k CONSULTO^ / ^ 

„Table 3,2/ Appliance Ef£i«ieii$ Improvement Targets 



O U 

ERIC* 



/ Units of 
efficiency 
measure 



1972 
baseline 
end use 
efficiency 
measure 




1980 
efficiency 
\^mprov^rtfent 
target 
CM 



Centx^tfil air conditipners 

Single package 
Splir-sysrem - 

Clothes dryers 

Electric 

Gas 

Clothes washers 
Dishwashers ' 
Freezers 
FurnaccK. 

Home heating equipment 

Gas, vented' 
Oi 1, vented 

Humidifiers 
Room . J 
Central 

) De hum idifers:; ^ ' 

Kitchen ^ranges and o\ftens . i^. ^.^ 

Electric ' * • 

range 

oven , . 

cooking tpp 

microwave oven^ ' ^ 

Ga9» ' 

range . •* 

oven ' - ^ iV ! 

cooking top 

prates and refrigerator,- freezers 

Room ^OS'^nditiohers ^ 

Telcv^^^on sets 

Bluck and white. 
Color 

Water heaters . • - 

Electric 
GIjs . ■ 
Oil . ' 



(Seasonal Btu/Whr) 



(lbs'" of clothes/kWhr) 

loads/kWhr 
loads/kWhr 
ftVkWhr/day 



heat delivered ~ e: nergy used 

heat value o sed /r- 



nb/kWhr 

energy output/energy input 
pt.kWhr * 




energy into food ' 
energy used 



ft3^/kWhr/da)j) 
Btu/Whr / 

est . mil, possible 



6,2" 
6,8^ 



€.64 
1.96 

0.243 
4.32 



0.53" 
0.41^^ 



46.4 
0.63 

2.27 



0.39 
0.15 
0.64 
0.38- 



0. 10 
0.03 
0.17 

3.80 

6.51 



20 
27 



8 
18 

47 

25 

30 



14 
12 



. 0 
32 

28 



units energy! us^ 



« water heat cpn^^nt 
energy input X . 



energy use 



0.35 



0.80 
0.44 

.0'.'46 



' 104 
92 
.113 

^9 

186 



18 
25 
23 



'^he base'lino values are for 1975. ' ^ v' / 

b , : ' • w 

This is not the rated; biit "racier an adjusted volume. See Nitfte 10 bf the User's Guide. 

Source: ,ll.S:. National Archives, Library ^cJf Congress^ Federal 

Tsf^^' Sho^f;/^' Washington, .D:C. .^jiilyTs, 

_^19JJ, pp. 36618-670._ 'v • ^ \ * ' 
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table 3.3.; Estimated Energy Use of Various Elecfric 
• Household** If ems \ 



JEstimated annual electrica:^* 
energy use^ . " i 
CkWhr/unity^ * 



Kitchen appliances 

, * 

Blender 
Broiler 
Coffee maker 
Deep fryer 
Frying pari 
Hot plate 
Mixer 

Oven , microwave (only) 
Roaster 

Sandwich grill 
Toaster 

•Trash compactor 
Waffle iron • j 
Waste. disposer * ^ - 

H^^ting and coqling 

Air cleaner * 
Electric blanket 
Dehumidifier .\ 
Fan (attic) . 

• Fan (circulating) < 

* Faif (rollaway) 

Fan (window) /^-g;/- . 

Heater (portable)^ . 
Humidif:^er 

Laundrv 

Jrcn (hand) 

Health and beauty 

; Germicidal lamp 
Hair dryer 
Heat lamp\(-^ntfraredO 
^un lamp , * . . 

Housewares . * 

. iClock , ■ 
; Floor polisher - , 
'Sewing machine '; 
. Vacuum cleaner 4 s 



15 
IDO 
106' 

83 
186 

.90 

13 
190 
205 

33 

39;., 

50 

22 

30 



216 
147 
371 
291 
43 
138 
170 
176 
163 



141 
14 
13 

. 16 



17 
^5' 

n 

46 



A 



Source;; Fede|-al Energy Administration, . Office of fener'gy 

ConserVdtion 'and Environment:, Tips- -for Energy 
' : ,:. ^. Savers , .Washington. D.C. ,^May 1977; p. 28. 
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Clothes Dryers "^^ v 



The. FEA det'ermined the efficiency improvement target given/in 



. Table 3 J^n the basis of the following design improvement s> • 

Table 3.4. Clothes Dryer Design Optioils, to • 
. Improve Efficiei\cy ' - / 



J- 



Design option. 



Production-weighted . 
^ / eitel^y savings^'^ 



Gas di^yers 1 . <^ , ^ 

^ . /■ ; • . ■ . ^ 


» . * , -. ■ . 




Elimitete bilot — ' 


• 'l5 ' ■ 




Electric dryers . . 






M^dtn su 1 at i on 


, 5. • 




•.Mpfpve electric heater 


■ V 2 




Total ' > 


• 7 } '.^ . 





a, 



The>productionrweighted 'energy savi^ags of • 15%- and 8% 
correspond to 18% ^and 8% <^ficiency improvements 
respectively.. • >. v 



1; ■ 



Th^ representative annual use cycle, as deterjnined by. FEA, .is 416 

loads per year — regardless of the size of the dryer. . / 

- ' • . - . ' - '■ * ■ ■ " \ ' ' • . 

' In a survey of 79 metered electric cioth^s* dryers, -the average * 

t • . . . • . • • >. • ' . 

effergy use per dr/e^r per day -was. found to be 2.642; and 2.786 kWJ\r/dryer3(day 

for August and September 1976 respectively. 



Sources ^ U.S^ Natioa 
, ; Vol,: 4i, No 




^;Lve5, Library of Congress, Federal 




, ; Washington, D.C. •> July '15,^ 1-977,. pp. 366;^' ^ 
through 3667&r' Federal Register , Vol. 42, '^ioV 81, WasfiWgtoij, ; 
D.fc.\ Aprp.1 27.^1977, pp. 21589 ttirough 21593; Midwe^» Research 
Institute ^ Patt^3::jis of Energy Use by Electrical Appliances / 
Study Kansas CityV-Mo., December 10, 1976," p.: 29, ; . 
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y. ••..^ *. ■ - S.4 i:A^^s • frashers^ • ■■ ^ ' ' . 

: V The FEA deternUned.' tW'efftciency improvement target :<>■£ Table. 3.2' 
: ojj" the.basisVof the^'folldw"^^^^^^^ ' , /.; ■ 

'T^ble-S^S.. cidtHes.' Washer DeSigV,Qptions ta Improve Efficie'ncy - * ^ 



• Resign option - — " * • ^ ' 

il!-^ ^ . ^ VFtj.ui> ^ . ....^ . energy savings 



Praduction-yveighted * 



•^lanii^ba-te warin^ rinse' : ' " . ^ 

. Reduce warftr^vater temperatuW ' ^ ^ ^ ■ 'g'Q 

'■I ■ ■ .'r-^ '^"^y^'^ '^^^Sy 'use"^ttri^u{^d- to 'clothes walhef s "is : ' : ■ ' ^ ■ 

'-^ •: heate^ jeffici^nej^ . ff 1 tt;v^ter:^;e.ater' eff^Itn^i- 

\ . - 'Table 3.6.^ Clat%;.i^asjier,,EMci . ■ .•: '•^ 

, ' ' .■ .-^ater., Heater' Cfficfiene^^^^^ • ■ ' - .1^ ■ 

• . ' • • ^ , •■v.:'" ' ' I- ''. ■ ' ■■' :^ ' r ■ : ■^.'{y^' ' 

. Clothes- washer' used: ■• '..'■•»•' •::Eny-:HS.^.V- . : Prime sb»rcea * 4 -V^ 

5 . : . ' in (*onjuhctioh- with*"' „ w*^"^-^'^^-^^'^^'^-^^.'^^^ - • ^ . • . 

■ - . / ^;Tk!- "^^^°a'^s/^^Why) • : . c^.- •■CiQads/kWhrO •■ • " 

■ . -. , ■ - . ■ ■ -- • ' .J ': .. 1^. .. / fj- % ■■ ■ • • ^ ' 

■ , Elettric hcJtSWatef .heaters'- 0 J60--"-' = ' ■ • '^^ ' ' ' n nAsi° ■., ^ . 'i 

j,, ' • Gas-firad-hpt watei-.^hea-tser^^^;. V . - ■■o;o89V;A "A : ^' Vn 085 ' 
• ^ • ..-^^-^ 0^1-£ired hot- water^heatersf ..- .'yO.^g^, . - • ^ V •So8S// ' , V 

■ • ' , '^^^^ repres^atiye.anjjual u^ liver^ b)^>^forf cl^Jthes' Va^ferJ ,^ 

. ^ ■ 416 loadsvper y%'.^^^..J^' 7 ■ '\v: ;,' : 'J: '-.^ A f^'y-^:' ' ' ' . 

:/ ■k.^nclud^i 3p0,^^^ g^feeUh^d ■tlis^riin^tion- ^£fi^ncy^^ ^ 
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Dishwashers 



Table l!^ on, 



dptermined tbj? efficiency Improvement target given in 
on^the basis of the following design improvements. 
Table 3. 7. Dishwasher Design .Op.tions to Improv;,^fficiency . 



Design option " 



. ^ 

Product ion - we ight ed 
energy savings/- 

(%) 



Add optional hot dry 
Eliminate one rii^e cycle 
Changis geometry 
Improve fill controls 
. . To^al 



3.0 
5.6 
7.1 
3.9 
20 



If theTw^ter heater efficiency is fully taken into account, the 



efficiency figures change from the values in Table 3.2, 

Table 3.8. -Dishwasher Efficiency, Taking into -Account Water 

Heater Efficiency, 1972 



Dishwasher used in 
conjunction with 


End use 
energy efficiency 
Cloads/kWhr) 


PjP^ source 
enei^ efficiency 
" (loads/kWhr) 


Electric. hot water heaters 


\ 0.231 


0.069" 


Gas-fired hot water heaters 


0.136 


0.112 


pil-fired hot wat^r heaters 


0.142 


0.116' 



The representative annual use given by FEA is 416 loads per year 
In a survey of 35 metered dishwashers, the average energy use was 

0.502 and 0.93/t kilowatt ljours,per unit per day for yfugust and September 

'1976 respectively. 

Sources: US. National Archives, Library of Congress, Federal Register . 

42, NA 136, Washington, D.C.,.July 15', 1977, pp. 36618 
„. 366^0' Federal Register. Vol. 42, No. IS^C Washington, 

f' PP- 39964 through -39969; Midwest Research 

^ ' JJ J P ^^teme-ef- Energy Use by Electrical% >pliance.; 

Study, Kansas uity. Mo., December 10, 1976, ff^Mr < 
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Freezers 



The FEA^et;ermiile4 the efficiency improvement target given in 
Table(3,2/on the basis o£\the following design improvements. 

Table 3.9. Household Freezer Design Options 
to Improve Efficiency 



" Pro duct ion -weighted 

, Design option energy savings 

' (%) ' 

Improve compressor motor 9 

efficiency ■ ■ 

Improve insulation 11 - 

Provide on-pff switch for 3 

ant i- sweat heaters , " 



) Total ■ ^ • 23^ ' 

\ CL 

The production-weighted .energy savings of 23% 
corresponds to an efficiency improvement of 30%. 

Tables 3.10 to 3.13 provide a statistical summary of the performance 
characteristics of household freezers manufa(^Eured in 1976. 



Sources: If. S. National Archives, Library of Congress, Federal Register , 
Vol. 42, No. 136, Washington, D.C., July 15, 1977, pp. 36618 
through 36670; 



Table 3.1(J.( Household Freezer Performance. Cliaracterisrics 1976^ ' 



Rated 
capacity 

category 
(ft^) 



Upright models^ 
•(inanual dbfrost)' 



U[>right models 
(automatic defrost) 



_ 

Chest models 
. (manual defi;ost) 



-Capacity 
range , 

'of units • 
shipped 
(ft^ . . 



PF^ 
range 



Range Capacity- 
of energy range 

use > of units ' 
f'kWhr \ ^ shipped 
(ft^) 



. PF' 
range 



Imonthi 



Range Capacity 

.(? : . of energy range 

use of units 

kWhr ] shipped 

■Imonth/ ■ (ft^) 



pf' 

range 



Range 
of energy 
. use 
/kWhr 
Imonthi 



— : 

Under 8.4 4.5-6.0 3.18-3.10 59-^8 

8.5-10.4 9.0-10.4 3.75-4.16 - 72-75 

10.5-12,4 11.3-12.0 3.32-4.34 83-110 

12.544.4 k.9.l4.4 ' 4.17-6.55 ■ 60-95 

14.S-15.4 14.8-lS.l 4.48-6t66 68-99 

15.5-17.4 15.6-17.1 3'53.6.66 88-136 

17.5-19.4 18.0-19.2' 4.66-7.06 79-116 

I9.5-21T4 20.0-21.2 4.97-7.48 83-122, 

'21.5'.23.4\ 23^y 5.34 131 

Over 23.5^ 2/.4-31.1 5.49-6.85 120-170 



5.3-8.4 . 2.61-5.76 37-69 
9.0-10.3 3.58-4.48 69-78 
ir.0-12.0 4.24-4.34 76-85 



13.2 
15.3 



,3.09 
2.87. 



1 



,28 



99-160 



15.6-17.4 2.80,-4.34 116-] 
3.SZ 



14.8-L5.3 4.41-5.60 82-104 

IS.sX 5.05 92 

• (3.S.Z 143 'l8\l-lko 4.60-5.46 100-124 

19.5-20.2 3.30-:4:07 149-178", 20.14.8" 5.16-6.24 100-118 

, 3.30 ,199^ ^ 23.0-23.2 5.02-6.57 105-138 

^0.4 3(572 245.' 24.7.2fr.0 5.25-6.84 114-160 

See Note 8 x)f the User's cfife f|r an e>:p;anation of the "twerps and the methodology used to derive t'heni. 

b > ■ ■ ■ ■ ' ■ ■. , j " ' ■ '■ 

No automatic defrost models were shipped.' ^ , V / t ' 

c ' ' ■ ' . ' - ' ■ ' ' ' ■ 

PF . Performance Factor in units of ftVkWhr/day. TTiis Performance Factor^ is not identical to the Energy Factor 
promulgated by FEA in the Federal Register . (Vol. 42. No. 178, 46141. September 14. 1977). Tlie FEA. in order to 
allow direct comparisons to refrigerators and r^frigeratorrfreezers, multiplied thq- ft^ capacity by 1 73 to 
compensate' for the lower temperature in frefezers. To obtain the equivalentTEA Energy Factor. the PF'must te ' 



allow direct comparisons to refrigerators and r^frigeratorrfreezers, multiplied the-ft^ capacity by 1 73 to 

compensate' for the lower temnerature in irp.hpr^ Tn nKfain fk.» fl«,n'vou-*^-M» c r..l._ . , 

multiplied by 1.73. 

' ' ' ' 

Source: Association of Home Appliance Manufacturers, 19?7 Directory of Certified Refrigerators and 
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, if") 
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fol. 1, 1. J, SilW Putlicatiois, b M, W f 

f, 55; Associitioni Hw Appliance' hfacturersi 1511 Irictmy.of Certified Pefrigeratm 
andFreezerS i.Qiicafe, III, June 1511; lli, Departwt of Cierce, km i tie Census, 
teerlistriaileperts-iajdroekldAppliaM^^^^ iasliigtoi, It, Jim' 1511, 
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Furndce 

■ ■ . . , ^ , . • 

Verj^' little substantive data is available on the^actual field per- 

.1 . ' ■ . . 

formance o£ central fuimace heating syst^ems. Assuming correct insta^ation 

and maintenance, the following are considered repi^esentative .values of ' 

the seasonal performance. . * . ; ^) ' 

Table 3.14. Central Furnace Heating Systems ^ , 
:Representative Seasonal Performance 



System 




Seasonal performance 
end us,e efficiency (%) 

^ '■ ^ 7^^-^— . 


Gas 




V 53-^4 

1'- * ' 


Oil' 




■ . - 52-64 ^ \ 


Electi^ic 


* 


. 81-98 


Source: 


Gordian Associates, Inc. , Heat Pump 

Technology — A Survey of Techjiical | 




Developments 


.Market Propsects and Research. 



Needs , Energy Research and Development 
Administration, New York, July 1977; * 
Gordian Associates, Inc. , EvaluatioTT^of ^the 
Air-to-Air Heat Pump for Residential Space 
Heating , Federal Energy, Administration, 
New York, October 27, 1975,; E. C. Hise and 
A. S. Kolman, Heat Balance and Efficiency - 
Measurements of Central, Forced- Air,- 
Residential Gas Furnaces , ORNL'NSF-EP-88, 
Oak Ridge National Laboratory,^ Oak ,Ridge, 
^Tenn';, October 1975. y * ^ 



> 



• HoiAe Heating Equipment QExclu'ding Furi^aces) ' , ,/ 



• The FEA (determined the efficiency ifnprovenipnt target in Table 3\2 

on the basis of the following design improVementSi ^ ^ ^ 

Table 3.,15.._ Vent erf Home Heating Equipment Design 

^ ' Options to Improve Efficiency , - ' ' 

, ^ : : ^ ^Si : ] " 

yf^ ' ' Pqroduction-w^ghted energy savings ' 
Design options 4^ . - /- - 

/ ' i g^S' heaters- " oil heaters 

— — : : ■ \^ : J 

Improved heat transfer 7.6 5,0* 

Flue damp&r 3,5 f» < 3,3 - * ^ 



Electric ignition" ^1,2 
Power burner-^ . " ' ^,.2 

% J°l^'- ■ :H_ '"ill 

: i 



' / - The efficiency of unverited home lieating equipment, is considered to 

/ % be 100%. for electric systems and 92%' for gas systems. The 8% loss for 
* / ' ' ■ ' , ^ ^ ■ * ^ . ■ ♦ 

^ 'gas heaters is^ue to the removal of uncondens.e^ , water vapor '^through air 

/. ■ / - . . , " - , 

changes, ^ | . ^ ^ ^ 

" The \iser should be aware tWt very little substantive, data exist on 
the efficiency of *liome hea^ng equipment and that'^practically all published 



values are of a somewhat speculative nature and are subject toNlimitation 
in their applicability. The efficiency of heating systems^s, to a large 
extent ,* determined by the outside temperature^ rajages^ (the amount of 



. cycling) and )>arious installation pArameterra; ThuS,^ the seasonal operating 
efficien^y^an vary from very low values%b ^alues approaching the nominal 
steady state operating efficiency of 60-70%, In the past, numerous, 
/~ . discrepancies have been found l^twe^^fejJie theoreti^oal operating vaiues 
I and the actual field mfesurements but very little work has|ibeen doiie to 
^i.determihe their source. ^ ^ . . * 



ERIC 



Sources:* U.S. NatiQnal Archives/ Library of Congress, Fedel-al Register^ 
^ ; ' Vol'. 42, 1^o^.a36, Washington, D.C., July 15, 1977, p, 36652;' 

E. C, Hise, Seasonal Fudl Utilization Efficiency of Residential 
Heating Systems' , ORNL-NSF-EPt22, Oak Ridge National Laboratory,. 
' ■ ✓ Oak Ridge, Tenn,,' April 1975. 

• . ^ ^ \ - ' ^ 




ReftigeratJbrs,, and Refrigerator-Free^eris 

> The FEA determined tyie efficiency improyemfent target given in 

^ . ■ ' ^ ' ^ /"■ • 

Table 3.2 on the basis o| th)f following design improvements, 

■ . /. ■^■•^.^ V ' '^ . ^- ' ^: 

Table 3 1 16 • Refrig.erator^and Refrigerator- Freezer • S 
Design OptfOTis to Improve Efficiency 



^ <^ Design opti 



on 



Production-weighted 
energy savings 



Improve compressor motor v. 
efficiency - , 

Eliminate condenser fan motor 

Improve rihsulation 

- Improve ddor seals and cabinet 
t|hioat design * ^ 

Prj>vi^ pn-off svyitch for a 
anti- sweat heaters 

Total 



9 
1 



-32 



a 



a. 



The production-weighted ^energy savings of 32% . 
corresponds to an efficiency improvemen*^ of 47% 



Tables 3,17 to 3,20 provide^a statistical .suirif^ary of the performance 



chaj'acterlstics of units manufactured in, 1^76^ Table 3.21 provides 



information on 



t'he atbtual operating efficiency ih 1972, 



:ional i^rc} 



^ Sources: U.S. 'N^ional ^trchivtes. Library of'Congress, Pedeyal Register , 
.- Vol. 42, No. 136, Washington, D.C., July 15, 1977, pp( 36618 
through .36670- ' 
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ERIC 



105 



TaWeJ.l?.^, Pousdhold,, Refrigerator and. Refrigerator-Freezer Performance Characteristics, 1976 



Rated 



Refrigerators 
{nanual defrost) 



Refrigerator-freezers 
(partial automatic .defrost) 



Refrigerator-freezers • ' 

(autoraatic defrost) ' ^ ' „ , ; 



•e of . Capacijty ■ • 



V ' cS Capacity : 'pJ, / Range of tapatity ^ J, 

.... J^^m range of ' , energy use ' range of ' ' , energy uie range of ■ 

^ V units shipped, ' -'-^'^ ' '/VNIit \ imUc cJi^nnn,! . . ™'5^..- ;• ■/■•/tW.iA ' 



Range of 
energy use 
\whr\ 



"S*- ranoft ™s*67 ""'Sv map .ciicigj' u^c iHJigc oi • j energy use 

■5 Shipped, fft&wA,v\ 'r"'^ 1 «nit5 sMpped- Vft3/Sii^ :'-''|ltMir V- .liits'ihijp!. ^sS, /"^l^ri 

(ft?) .(ft3) . ^'^'^'^^^^ 

f £ rt 1 n c I J <io JO ' 



Under <.4- l.S-6.0" : 1.0-5.14 
6,5-8.4 8.4 S.36 



5.D8-6.20 



7.21-8.60 
S.W.9J9 



8.5-9.4 

.,9.5-10.4 .9.5-10.0, 
10.5-11.4 11.3 . ' 3.32o 
' l'l.5-12.4 ll-S-n,? ,6.1-7.34 

,12.5-13.4 >lls-13.0, 
' 13.5-14.4 13.7-14.0 

■ . i4.s.is.4^ v^-, ■ ■ ' 

IS.S.16.4' " ; 
16.5-17.4 

, 17.5-18:4 ' ' ; , 

18.5-19.'4, ' . ' 

Over 19.S« ' 



28-48 

47 v.: 

46-59 

102; 

42i59 





' 11.^-12.3 . 4.72-7.63- ; ^^gs 12.0 



4.34 
3.13 



76 
115 



45-52 , 13.1M3.^] 3.61-3.6f '^^^ - lOg ' 12.9-13.1 ' . 2. 93-3'. 45 -114-132 
42-73 ,13.6:14.4 ./%;^8-^^ _ 51-119 13.9-lj.J^ ^ 2.92■4;90^ 87-144 



14.$-15.0,' 



4,61-5,62 
.■8,67-9.18' 

-'6'.46".' :■ 



80-95., 15^.0-15.2 
51-54 15.5-16;0 

79 :v4.'2-.17.i: 



17.6-18. 

18.5- 19.; 

19.6- 27;8 



2.87-3.91 116-157 
114-5.71 84-149 

3.13,-5.4,9 > , *'94-159 
.■3.32-5,93 89-159." 

3.00^5.61 ' 101-191 
3.32.S'.y 114-212 



1977, of the Federal Register . 



"see Note 8 of the User's Guide lor an" explanation of the. terns and tli^ 'raewdolDgy used to cerive thera?' , 

■ This i? not identical t6<the-Eifergj(^Factor)jroiulgateii byto iq.Vol. 42, No. 178, 4'6140-46l4S^. Sept..l4, 
' Also see Note 8v of the User's Guide. 

■'■^- ■ '--V'X ■•■ ] ■ ■ - ;■.; ■ ■ , .■■ ..-■.:■/■■■.:-:,> 
.^ourcef^ Association of Home Appliance MaluifacMers, 1977 Directory of Certified Refrigerators and 

... : ,^ Freezer^, ChicagoVlll.-, June I97V • * ' ' ' • 
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In addition to the preceding data based on u\boratory tests^ information 

FROM ACTUAL FIELD MEASUREMENTS OF ENERGY USE IS AVAILABLE FROM LOAD ' ' 
SURVEYS PERFORMED BY UTILITY^COMPANIES. ThE TABLE BELOW SUMMARIZES THE 
RESULTS OF STUDIES <:ONDUCTED FROM JUNE 1971 TO JUNE 1972 OVER SEVERAL 
SECTIONS OF THE NATION. . 
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Table 3. 2i. Frost-Free Refrigerator-Freezer 
Energy Use Study Summary 



Rated capacity- 
group 


No, of units 
-sampled 


(ftVkWhr/day) 


12-13 . 


10 


2.70 


14-15 


70 


2.78 


^6-17 ■ 


122 


■ 3.03 


, 18-19 


■ 72 


_ {( 2.56 


20-21 


-38 


2.63 


22-23 


^16 


- 2.78 


, . 24-25 


13 


3.13 •■ ■ 



Source: Midwest Research Institute, Patterns of ^ 
^ Energy Use by Electrical Appliances 
Study , mi Project No. 4098-^, Kansas ' 
City, Mo., December 10, 1976. 
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\ . Room Air Conditioners 

/ . ~ 

The. FEA detenhined the efficiency improvement target given in 
Table 3.2 on the basis of the followinjg design improvements/ 

^ -TabLe 3. 22, Room Air Conditioner Design 
Options to Improve Efficiency ' 



' ^ ■ Production-weighted 

"Design option energy savings 

• ■■ ; • ■ w . •- 

Install a switch to cycle 5 
. fan. with compressor ' / 

Impyove fan motor efficiency * » 3 

Improve compressor efficiency 5» 

' - ■ ^ ■ f ' ' ' 

' Itnprove cycle efficiency 10 

■ Total • \' 23*!^ 



The production-weighted energy savings of 23% 
corresponds to an efficiency improvement of 30%, 



Sr 



In Cooperation^ With the FEA Energy Conservation Prpgram for 
Appliances, the Association of Home Appliance Manufacturers (AHAM) 
conducted a surVe^i.a£=^l4 major manufacturers and found the weighed 
energy efficiency ratio for room air conditioners in 1972' to be 6.5i; 

Converting; 'the '0.644 PF' from. Table '3. 27 yields an energy efficiency 
.ratio (EER)' of 7.32 representing .errors pf 12.5% and 11.1% of'the true 
and calculated^ values respectively. As anticipated, this is significantly 
less than- the stated maximiitn possible errors of , 35% and 26% respectively. 

Outside pf giving an indication of the, type of results to be expected 
from such calculations,, the ibove results serve to point out another 
significant aspect of room air. conditioner shipments (sales) in the 
time frame. If shipments , were evenly distributed among the EER categories ^ 
the full shipment -weighted avpkge would coincide witii, the midpolli^ of ' 



84 



the weighted categories. .Tl^e fact , that the weighted midpoint, mean i^ 
^above the shipment-weighted mean indicates that constimers favored the 
lower efficiency mode Is ^(wi^ as9ociate4 lower initial purchase costs) 
over the more ex^jensi^^e high efficiency models. 




Sources r 1J<S. National Archives; library of Congress, Federal Register , 
Vol. '42, No. 136, Washington, D,C.., July 15, 1977, pp. 36618 " 
through 36670. " ' ■ . „ 
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115 V Room Air Conditioners 



JPerforraance-^aractef-istics,- 1972^ . 



Rated capacity 
(Btu/hr) , 

r 


Midpoint ' 
or 

capacity range ^ 
'tBtu/hf) 


EER 
range 
^Dtu/wnr J 


PF 
range 
midpoiit^ 


PF^ ^ 
range 
midpoint 


Maximum 
error of 
midpoint 


Manufacturers 
shipments 
1972 


Maximum 
error in 


Under' 5999 


p 4,800 


5.0-8*7 


2.01 


0.602 


37.0 


NA 


52.4 


6000-6999 / 


6,350 


4.9-7.7 


l(85 


0.554 


• 28.6 


NA 


29.4 


7000-7999 ^ 


7,400 


5^0-8.7 


' 2-^01 


0.602 


37.0 


NA 


34.3 


.8000-8999 


• ^ 8,400 


5.8-9.9 


2.30 


0,690 


' 35.3 


501,862" . 


32.4 


9000-9999 


9,350 * 


6,4-11.0 


,2.55 


0.765 


55.9 


' 89,115 


31.4 


10,000-10,999 


10,250 


6,6-12.2 . 


2.75 


. 0.826 


42,4 


248,291 


33.0 


11,000-12,999' 


11,600 


6,6-9.4 


2.3| 
2.96X , 


'0,703 


21.2 


244,309 


23.9 


13,000-14,999 


• 13,900 


9.7-10.5 


0.888 


4.1 


NA s 


8.7 


15.000-16,999 
















17,000-19.999 












V . . . 




20,000-22,999 














23,000-25,999 


( ■ 














Over 26,0J)0 














/ 



Table 3.24. Higher Voltage Room Air Conditioners 
Performance Characteristics, 1972^ 



Rated capacity. 
' (Btu/hr) 


Midpoint 

capacity range 
(Btu/hr) 


EER 

range . 
(Btu/Whr) 


, range 
midpoint 


PF' 
'^nge 
miohoint 


Maximum 
error of 
midpoint 
(*) 


Manufacturers " 
shipments 
^972 ^.^ 


Maximum 
error in... 
energy use 


Under 5,^999 


5,200 


6.8 . 
S.i-TA 


1 . 99 


0.598 ^ 


0.0 


.' ' NA 


^ 0.0 


cooo^IVdd 


6,250 


• 1.33 


0.-550 


15.7 


" NA 


18.3 , 1 


7,000-6,999 


7,405 


^ 6.4-7.4 


2.02 


0.607 


7.8 " 


NA ■ 


13.4 


• 8,000-^,999 


8,400 


5.5-7.3 


1 .88 


^3 


l6.4 . 


34,336 i 


19.8^ 


<>9,000-9,999 


9,400 


4.9-7.5 . 


1 .82 


0.545 


26.5 


117,167 


26.3 


10, OCb~l 0,999 


10,400 


4.6-8.7 


*^ 1.95 


" 0.585 


44.6 


46,341 


36.1 


11,000-^2,999 


11,950 


•4.4-^.7 


1.92 


0.57^ 


48.9 I 


" 159,551 . 


44.3 


13,000-14,999' 


13,900 


4.4-10.0 


■ 2.11 


0.633 


" 63.6 


' • NA "~T 


48.5' 


15, 000-16 » 999 


15,950 


4.8-^.0 


2^02 


0 .607 


" 43.8- 


176,102 , 


; 38.7 


17,000-19,999 


. 18,350 


5.5-10.0 


2.27 


0^681 


40.9 


402,816 


39.3 


20,000 22,999 


,21,250 


5.7-8.0 


2.01 


0.602 


20.2 


' 230,841 


24,1 


23,000-25,999 


- 24,300 


srr5-5.i 


2.14 


0.642 


32.7 


237,175y 


31.7 


Over 26; 000 


^^31,000\ 


6.0-0.3 


2.24 


0.673 


27.5 


^ 130,756 


44.9 

( ■ 



^^See Note 7 of^the User's Guide, 
headings. 

NA — Not available . 



for an explanation of the Calculation methodology and table 



Sources: 



U.S. Department of Commerce, Bureau of the Census, Current 
Ijidustrial Reports - Air-Conditioning and R^rlgeration 
Equipment , Washington, D.C., August 1973; Association of 
Home Appliance Manufacturers, 1972 Directory of Certified 
Room Air Conditioners with Energy Efficiency. Ratios , Chic 



ILL, May 1972. 
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Table 3.26.'^ All }m Air: Conditioners Perfomilce 
Characteristics, 1972 



■v. 



jRated , 
capacity * 
■ '(Btu/hr) • • ■ 

\ 


. , Mean of ' ; 

midpoints . ' 

• of 
.'1' . 

'iU^ 


PF ■ 

rr 

, raV ^ 
midpoints 


,t; ■ 

'Manufacturers 
.shipments' , 


V, r 

"Maxfiijiy. 
error in 
energy^us^ 


» ■ 

'Opder 5,939 


4.80(1 


UiOUi 


, . 453)451 


52,4 , 
29,4 


yoo-y^9 ' 


' J 




563;483 


•7.(100-? 999 ' 

' \ ■ 


^ 7 Ann ■ 




67,745 * ■ 


' . '34:3 


. !,00(l-8,599 




UtOOU 


,-,536,198/ 


31.3 


• , • VV V 1 V 


9 '"iJfl 






'■28.1 


' 10,000-10,999 ■ 


ilO ■ ' 


(\ lit t 


^ 294,632 . 


■ , 33.7 


l'l.000-'l2.999 , 

1 


11 7^11 ' . 

.1- ■ , » 


. U.O'lO 


403,860 , 


32.3^ 


^ 13.000-14 999 




n lit • 


V 214,049 


,50,7 . 


15;000-16 999 






; 176,102 


38,7 


' n5)00.'l9i999 ; 


1 U,3S0 ■) 


■0.681 


402,816 


39,3 


20,000.22,'999 ' 


21,250 i 


■ (M2 , , 


230,841 


: 24,1 


23,000.25,999 , 


' 21,300 


0.642 , 


237,841; ■ 




^er 26,000 


31,000 


'0.6?3; ■ 


■ 130,756 

r 


44,9 



. Source: -S. Oepartrt of Coierce, Bra of the Census, ;tat1nd^^ 

gtSvA ^ Refrigeration Etj uipi^i^p^^^ 

August 1973; Association of Hoie Appliance Manufacturers, 1972 Directirl' 
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. Jablp;3;?7;'''Rooi Air Conditioners Performance . \ 
V 'iCharacteristics Aggregates;' 1972^ ^ * 



Meanof.„^^„^^f ; tain. ^^^^ 



,^ capacity 
(to/hr) 



midpoints of ' ' ^ error in 
' ' PF ran?e 



^^'^^^^^ . ' manufactkireri 
shipMijiti 



;il5 V iJels ■ 
iOnier 7,000 



5,350 
7,400 
8;543', 
10,920 

Over 13^00 13,900 ' 



10,000-12,999 
Over 

fHigter' 



0,538 71,1 
i),602 , 31,0 

s 0,702 ' 32,3 
■ , 0,757 27,7 

: , 8,7 



eniode 




590,977 
■492,600 



under ,8,0 

'■8,00H999 
10,000^12,999 
13,000-14,999 
.15,000-22,999 



'6,500' 
'9,173' 
11,601 
13,900 ' 
1«,6S5 



,0,549 ■ 25,0 



,:23,00fl;aiid;oV^-^i^26,681 
10,572 
21,162 



'Over 15,000 



44,5 
25,0 
' 42.,6 
■ 0,633 48,5 
0,639 33,5 
■0,654 ■ 36,7 
0,567 ,35,3 
0,645, 34,8 



All rooiii air conditioners 



Onder 7,000 
7,00H999' 



/JOver 20,000 
' ■ All room. air •• 



•5,W 
^ 8,565 
41,772' 
17,620 
', 24,587 

12,333 



0,Si71 36,8 
0,^657 ' 29,9. 

'3?.5 
0,659 39.1 
0.636 -'32,0 

0,644 ' 35,0 



151,503 
205,8'9n 

1 

'809,759, 
■367,931 
. 357,395 
1,177,690 



1,022,934 
810,225 
912,541 
578,918 
^98,772'': 

1923,390 , 



See Note'7 of .the .User's Guide for an explanation of the calculation 




This lax'in errof .is extraordinarily large because no^^ndividual sales data, 
exist for the subgroups, ' ■ ' 
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NA-flot, available. 

Source: . U.i Department' of Commerce, Bureau p/the Census, Current ■ 
:: Industrial Report^ - Air-Conditioning and RefrigeratTofi 
''^f Equipment , Washington, 'D.C, 'August 1973; Association ofsHome 
^ , Jppliance.Manufacturers, 1972 Mrectorf,of Certifiej- Room 
' , Air Conditione/s with Energy Efficiency. Ratios . ChicagoT 
Ill.Mayl9]2., ^ y , ' \ 



Ta^le-3.28., . 115 V Room Air Conditioner* 
Performance .Characteristics, 1976^ 



Rated capacity 
(Btu/hr) 



Midpoint 
of 

capbcity range 


EER 
(Btu/Whr) 


PF 

midpoint 


PF' 
range 
midpoint. 


Maximum 
error of 
midpoint 


4,900 


5.4-^. 1 


2.12 ' 


0.637 


34.3 


' 6,400 


&-.6-510.7 


2.39 


0;717 


45.5 ' 


\ 7,400^ , 


5.6-10.7. , 


2. .-59 . 


0.717 


45.5 


8,300 


5.6-10.5 


2.36, . 


-0.708 . 


43.7 


^,450 


6.4-U.6^ - 


' 2.64 


0.791 


>»0.6; 


10,300^ 


7.t)-11.6 


2.73 - 


0.818 


^^32.? , 


' 11,800 * 


7.6-^.6 


2.^52" 


0.756 


\l3.2 


13,500 


9.2-10,2 


2.84 


- 0.853 


I 5.-4 



Manufacturers 
shipments* 
, 1976 



^!jl^imuIn 
error in' 
i^^icrgy use 



Under 5,999 
6 ',000-6, 999 
7,o'op~7',999 
8,000-8,999 
9,000-9,999 
H 10,000-10,999 
11,000-12,999' 
13,000-14.999 
17,000-19,999 
20,000-22,999 
2.3,000-25,999 



492.; 264 
NA 

202r837 
81,670 
l3»,693-# 
132,547 
NA 



.53,8 
40. a . 
40;0> 
35.? . 
35.5 
28.5 - 
19,7 
9.2 



Over 2^)00 



* 



Table' 3, 29. Higher Voltage Room.Air Cor?ditioners. 
Performance Characteristics, 1976^ 



Rate/d capacity 
(Btu/hr) ' 



Midpoint 
/ of 
capacity range 
(Btu/hr). 



EER 
range 
(Btu/Whr) 



Under. 5, 999 
6,000-^,999 
7,000^7,999 
8,000-8,999 * 

.8.000-9,999 
10,00—10,999. 
11.000-12,9^ 
13,000.-14,999 
15,000 -16,95)9 
17,000 19,999 . 

20,00()~22,999 ' 

23.000-25,999 

Over 26,000 



if the tlker* 



6,500 
7', 400 
8,450 
9,400 
10,400 
11,900 
13,9!if 
15.900 
18,350 
21.300 
2^.250 
30,600 



7.8-8.0 
5.8-8.0^ 
5.6^.2' 
' 4.9-8.2 
^J,. 0-8.5 
f 5.1-8.7 
5.4-9.2 
5.4-9.5 

5.8- 9.3 
6.0-9.4 

5.9- 9.4 
5.9-8.1 




Maximum 
error of 
midpoint 
(%) 



Manufacturers^ 
shipments 
1976 



Maximum 
^ error in 
^energy use 
(•-) 



2.32 

2.02 

2.02 

1.92 

1.98 

2.02' 

2.14 

2.18 

2.21 

2.26 

2.24 

2.05 



9.695 
0.607 
0.607 
0.576 
0.593 
0.607 
0.642 
0.655 
0.664 
0.677 
0.673 
0.615 



NA' 
NA 

27,617 
73,470 
25,821, 

147r073 
NA ^ 

182,790 
» 374. 974 

143,282 

154,865 
72,316 



4,5 • 
22.6 
25.5^ 
30.8 
31.0 
36.4 . 
31.2 
*35.2 
33,0 
30.0 
29,6 • 
56.2 



f^*S^CNotc 7 o 
headings. 

NA - No^Aiva liable. 

Sources 



9 Guide for an explanation of the calcJlat ion 'methodology and table 



U,S. Department of Commerce, Bureau of the* Censuis^ Current 
Industrial Reports- -_Ai;r-Conditionina and Refrigeration,. Equipment 
Wasljihgton, D.C. , July 1977; Association of Home AppliaAice 
Manufacturers, 1977 Directory ^of Certified Room Air Conditione rs t 
Chicago, 111., June 1977. \ ~ 
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Table 3,30. .All Room Air (petitioners Performance 
CharacteristrB;s, 1976 



A 



Mean- of ' 

midpoints 
,or 



Qapacity \ ^oi . 
(Btuyhr) , /cajacity rbges. ^^^e 
> . • (6tii/hi) ... midpoints 



lAider 5,999 
00(^6, 99? 
7/0p0.7,999'^ 
8,000-8,399 
9,000-9,999 
; 10',000-10i999 
11,000-12,999 
13,000-14,999 
15,000-16,999 
17,000-19,999 
20,000^22,99^ 
23,000-25,999 
6vpr 26,000 



4,^00 
6,400 
7,400 
8,318 
9,426 
10,316 
11,853 
13,850- 
15,900 
18,350 
21,300 

24,250' 
30,600 



0.637 
OJI7" 
I).717 
0.694.,. 
0.6?3'' 
0.77.2 
0.669 
0.686 
0.655 
0.655 

0.673 

0^.^15 



7# 



"7^.°^ Manufacturers .y }^ . 

-shipments wrfr.fei . ,, • 
-1972 • energy, use ., v^; ^ 



49Vi64. ,> '53.8 



206,066 

W,3flb 

230,454 , 
^55,140 

164,514. 

279,620 

183,375 ^ 
182?, 790 ' 
374,974 
143,282 
1?4,865 

72,316 ^ 



) 



40.0 
38.8 
"33.9 
32.8 
2^.Q 
28.$ 
39.3 
35.2 
37.6 
^30.0" 
29.6 
'36.2 




Source: U.S. Mpar?«!^t of Comerce, Bureau of .the Census, Current Industrial - ' 

" Refr i geration Equipm ent. Wa.hinrtnn n r . • 
fVl'.^^ Association pf Home Appliance Manufacturers, 1977 Directory 
. of Certified R oom Air Conditioners. Chicago, 111/, June 1977: ^ , 
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Table 3.31. Room Air Conditiphers j^rformance 
. Characteristics Aggregates, 1^76^ 



' Rated r 

?^paci'ty ^ 
Btu/hr) ^' 



Mean of 
' midpoint'Sr of 
cap^ity ranges 



Mesin of 
PR' range 
midpoints 



i^S V mwiels- 



• Maximum 
/ error in 
energy use 



• 1972 
manufacturers 
shipments ' 



-iJiMer 7,t)0Q j 
^?i;000-7;^99 
,^,.000-10 000 
. 10/00(W-2,999 - 
Over 13,000 . ' ' ' ' 

Higher, volta^ models 

Under 8,000 .* 
8,000-9,999' . 

.. lo,o^D-s;k^999 

' 13^y000-14j§99 
. 15,000-22,999 
123,000 and 'over 



• :'S',46.0 
7,4130 
d •8,630" 
H 11^033 
, ^3,500 



7, 050' 
^ 9,14Q 
11,676^ 
13,950 
ia,314 
26,27f 



All room, air conditioners 



Unfler 7,000 
. 7,jD00-9,999 
10,^000-14,999 
15, 000-19, -999 
Over 20,000 

All room air \ 
' coriditiontfrs 



5,343 
.8,474: 
12,033 
17,547 
24,349-. 

12,478 



*0-. 708 
0.717 
0.732 
. 0.784 
,0.-853 



; 0.*607 
0.583 

. 0.605 
0.642 
0.665 

. 0.650 



0.663 
'0.690 
0.696 
0.655' 
0.659 

0.670 



35:3 



. NA 

NA ; 

284,507 
271,240. 
. NA . 



-NA 

•101,087 
172,894 
NA 
701,046 
v227,l"81 



698,330 
489,894 
627;509 
557,764 
370^.463 

2,743,960 



See Note 7 of the User's Guide for an exp^a^ation of the/ialculation 
metliodolo^y and table headings. , ' 

The maximum error is e^^traordinarily large because no individual sales 



. data exist* .for the subgroups. • 
NA — Not .ay^ilable./ 



1 



Source: U.S. department of Commerce, ^Bureau of the Census,' Current 
Industrial Reports - Air-Conditloni-ng and Refrigeration 
'^^^ Equipment . iVashington, -D.C, , ; July 1977i Assqx^ation of Home 
Appliance Manufacturers ^ 1977 Directory of Certified ^Room 
Air- Conditioners , ^hicago. 111. , >June 1977. 
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■ 

The EERs and Btu/hr ratings presented in the preceding tables are 
insufficient on their own for energy use ^ calculations as the^re 
derived from operation af9S*F outside temperature at rated edacity. 
In normal operation the outside temperature will vary and theTo3i|)ressor 
will cycle; How the EER value will vary with outside temperature depends- 
on the type. of fan operation during the cycling. At present very few 
room air conditioners are equipped with' automatic fans. 
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^Figure 3.1. Calculated EER Variation with Outside Temperature for 
Two Representative Room Air Conditioners (indoor conditions: 78°F and 
50% relative humidity - 40% outdoor relative f^umidity - hShse construction 
IS tnat typical of houses built in the early 1960s). 

Source: D. A. Pilati, Room Air-Conditioner Lifetime Cost Considerati ons: 

Annual Op erating Hours and Efficiencies . ORNL-NSF-EP-85 . Oak 

Ridge National Laboratory, Oak Ridge, Tenn., October 1975, p. 12. 
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) 



c^c^J^l T^n^r" ^'""^l^^ Administration specifies an annual average-use 
hours of compressor operation based on the hours of air 

lTlt~:i^^^^^^^^ ''' ''' ^-^^^^^ '^-^^ maps 




for H^mK^K ; ^'^"""al Air Conditioner Compressor-Operating Hours Needed 
S 7«»r m Ventilated to Maintain Indoor Temperature 

at 78 F. (House construction typical for the early 1960s is assumed.) 




Figure 3.3. Anjiual Air Conditioner Compressor-Operating Hours for 
78»r ?Sourr.r\''':?'^''^ ventilated to Maintain iLoor iLpS^ture at 
78 F. (Hours construction typical for the early 1960s is assumed.) 

Source: D.' A. Pilati. Room Air-Cond itioner Cifetime Cost- Consid erations • 
„ Annual Ope rating Hours and Efficiencies ., ORNL-NSF-EP-85 naif — 
Ridge National Laboratory, Oak Rid^e, Tenn., October 1975 ' 
pp. 5 and 6; Federal Energy. Administration, Energy Conservation 
Program for Appliances, Federal Register . Vol. 42, No 105 
Washington, D. C. , June 1, 1977, p. 27897. 
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Tab}e 3.32. Calculated Seasonal EERs for Several Cities 



City 



^it A (5.45) Onit B (9v22)^, Mt C (5;93)^ 



Unit D (9.49) 



a 



Conti«s toiatic tatinps tat«tic Continuous tatoiatic Continuous Autoiatic 

.fan fan fan fan ' • fan 



Atlanta 


5.2, 


6.0 ' 




in c 


C 0 

5.8 


6.6 


. 8.8 


10.9 


Chicago 


5.0, 


5.9 


'7.8 


10 ? 




^ it 


8.3 


10.5 


Dallas 


5.1 


5.8 ■ 


8.1 


10 0 


0,0 


0.3 


8.6 


10.3 


Miami 


5.3 


6.0 


8.5 


10.5 


MX, 


6.6 


9.0 


■10.8 


Minneapolis 




5.8 


I.,5 


10.1 


5.4 \ 


6.4 


Vo 


.10.4 


New Orleans 


5.3 


6.0 


8.5 


10.5 


■ .5.9 A 


V 6.6 


9.0 


10.9 


New York 


5.2 - 


\ 6.0 


8.3 


10.4 


5.8 


V.6.i 


'8.8 


' 10.0 


Phoenix 


4.9 


5.1 


' 7.6 ■ 


9.7 


5.4 


6.2 


' 8^1 


San Diego 


5.1 • 


6.1 


, 8.0 


.10.6 


5.7 


'6.7 


8.6 


■ 11.0 


Topeka . 


5.0 


...5.9 


7.8 


10.2 


5.5 


6.5 


8.3 


10.5 



Wplate EER .for unit is given in parenthesis. 
Unit A = low capacity, low efficiency 
, Unit B = low capacity, high efficiency 
Unit C = high capacity, low efficiency 
Unit 0 = high capacity, high efficiency , ■ , 
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Source: D. A. Pilati,' Roogir-Conditioner Lifetime Cost Considerations: Annual Operation Ho urs and 
■ . ' Ei2SSlJS, ORNL-NSh-tF-Ui, oak Ridge National Laboratory, Oak Ridge, Tenn., October 1975. 
J. 14, V ' 
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Figure 3.4. Unitary Air Conditioners with Cooling Coil 
Separated From Air-Cooled Condensing Unit, Models 
. Manufactured vs. EER Rating, 1976. ^ , ' / 

Source: From unpublished data furnished by the* Air-Conditioning and 
Refrigeration Institute; Arlington, Va. 
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. Figure 3.5. Single-Package, Air'Cool'ed Unitary Air Conditioners, 
Models! ManuTactured vs> EER Rating, 1976. 

Source:"^ From pnpublished data furnished by the Air-Cbnditioning and 
Refrigeration Institute^ Arlington, Va'. 

^' . • ^ ^>I^ ■ ■ • 
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Figure 3.6. Unitary Air-Source Heat Pumps in poling ; v- 
Mode/ Models Manufactured vs. EER Rating, X976. 

From unpublished data furnished by the Air-Conditioning and 
Refrigeration Institute, Arlington, Va« 
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U\^}1 Siiigle Package Air Cooled Heat Pump Characteristics, 'i976^ 



\ 



i ,fluiber 

of ' 



' ' ' shipped "'""ItssMppft! „.,..\,,..j powruse ' of units jModd 



I 



Hijh-twperatuM heatinj 



Lov'tdiptriture iieatint 



COP^ Range of Capacity ranje . COP^ bjeof 
units shipfed of units shippped riii|«of powruse of units shipped range of F'"" 

(Btu/Wir)' ■ ',I''PP"I ("5"s] (Btu/lr) units shipped .(Mtts) " 



16,50lh21,900 . 1,JM II.OOHI.OOO 



i.i' 2,79D-3,«o \i,m\,m 

5.2-M* 3,12M,230 2M0H7,000 



3J,0I1I):38,900 31,23»- )],mt,m 

' ■ 39,IK)HJ;9(I0^, ,12,605 39,p(l,H3,00l); 

«,I10IH3,900 12,0M «,0I1HJ,00I) 

^ SM0H4,9l)0 11,016 55,pO(HJ;000 

6MO(H6,900 .3,249 65,000-95,000 

Over 97,000 'U 



1.9-2,0 2,7JH,080 ^ 12,00H2,500 

1.S-2.S,' 2,39H,750 lO,5j(W6,000' 

1. H.2 . 2,750^,270 1MO(«0,500 
1.9-2.7, 4,060^,250 18,50W6,000 
'2,2-2.8 -^mM 2M0W9,M0 

2. ^2,8 5,53M,630 24,00Wl,000 
2.W.8 ' 6,100-7,945 29,OOH9,000 

7.1^8,5 ' 8,670-i3,570 66,0fl(hl00,0.CO 2,4-3,0' 7,44H2,220 37,S0W8,000 

97fOOH20,000 6.H,0 12,44W7,}90 . 104,OOH32,000 2,4-2,9 , 10,89W4,890 57,00H4,0fl0 



lS,mm ^ •■17,997 27,00l}-32,000 . ; 5,5-7,6 ^ 3,62(M,910 25,0OW4.500 

5.^7,2 4,870^,270 34,OON1,000 

5.H,8 5,51M,780 , 40,OON9,000 

5.^7,9 6,200-7,860 47,08H4,000 

5;H.3 7,ll(Hi,820, S2,O0W5,0OO, 



l.W,6 ,2,29(H2,350 

1.2-1,8 2,16H1M 

1.2-1.8', 2,280-5,710 

1,2-1,9' 3,24N^770 , 

1.6-1,8 3,850-5,130 

1.4-1.9 4,17H,180 

1.4- 1,9 .W7J0 

1.5- 2,0 6,11H1,340 
1.4-2,1 8,56H5,500 



See Hotel? of the User's Cuiflc for a further flxplanatlon of the teniis and urthodolojies. 
\ M jwspl arc usually slicd for an appllcation'by their cooling capacity, all data ara .presented in relation to their coolinj cjpacity catejory. 
?CoAlin|froi?5*f outdoor to JO*FJi)doorc^^^^ * /'.'^ /' , 

^leatlii|\froij|]*F^ outdoor io70*Fi^^^^ ' ' , '. - - - i 

Wing froa 17*F outdoor to 70*F Indoor coil air tciDperaiures (d^^ . ' / .^^ , , j/^ 

^Ih8 Energy WiciciKy Ratio is the >?tio 0^ ' * • . 

"ilia Coefficient bf Perfonancc Is the wtio of the total heat output eitcludlnj supplientary heating foils, to the' total electrical input. Uils is identical to the Pcrfonancc 
.HctOr, ' ■ ^ ■ . ' ; ^ 

■ . . ■ ' ^ . ' ' ■ • ' f ■ 

Source: , Air-tonditionin^ and Refrigerition Institute, Directory of Certified Unitary Heat Pumps ,- 
• v| Arlington, Va.,:i9^ pp. 82418v|ir-Conditioning a|d Refrig^ation Insfitufe, mtublislied • 

.^■■'■'-data,^ Ar^ngton; Va. \ / * " ' ^ , /"^ ; 



Table 3.34. . Single Package Mr Cooled Heat Pulp Perforniance tharacteostics, Cooling. Mode, 1976' 



Rated coolin'/ ' Maxiiui/ '•Midpoint of" " . ; : . ^rain 

capacity cate cry . * W range. „ ; Hidpoiht of ^ '"^'fjf • 

' (Btu/hr) ."^^P^^^^y^^^^ 



.(Btu/hr) /(%) Adjusted' Unadjusted :■ J „ " 

. . ■ ' '.Adjusted- Unadjusted 



y 



■ 16,50(^21,990 


19,000 


11.'8 •■ 


liSl 


1.79 


* 0.542 


' 10 5 ■ 


11 8 


22,00H6,900 ■ 


24;000 , 


.9.1' ' 


2."06 


' 1.89 


0.617, . 


9.7 


'30.2 


27,00H2,90O 


^9,500 


9.V ; 


2.08 > 


1.92 


'0.623 


15.1 


' 2^.8 


33,OOH8,900 


35",500: ■ : 


. 7.6 ■ 


1.90 


1.88 


■ ' 0.570 


1?.7 


. %^ 


39,00M3,900 • 


• '41„000 ■ 




:ii98i- 


2.01 


0.593 


10.3 ■ 


, h 


44,(|0H3,9(!0 


48,500. ' 


■ ' 10.2 


2.05 


, 1.98 


0.615 


\ .11.7' 


29.2 


54,000-64,900. 


59i0OO ' 


' 7.3 ■ 

■ / 
•23.1 


].9,5 


, 2.04. 


' ^ ' 0.584 . 




28.1 


65,000^6,900 


80,000 




' 2.27 




22.1 ' 


, 35.0 


Over 97,000 


, 108,500 


11.9 


'/2.'09 


2.18 


0.627 


16.6 


20.1 



. See Note 9 . of the User's Guide for an explanation of the terms and iethodolo{ies. 

• As heat,puiiips'ar^usually sized".for anappl^^^^ data are pressed by;'; ' 

■ . the. cooling capacity categories.'! • ; ' r ^ ' ' ( » , : ' ' ^ ' ,f ' ' ' 

Source: Air:Conditioning and Refrigeratioji^ Institute, Directory- of Certjfied^Unitary Heat Pliinps , 
Arlington, Va.,. 1977,, pp. 82-118." ' 



Tablei35. Single Package Air Cooled Heat Pump' Performance Aggregate 'characteristics for 
7 ' the Cooling Mode,- 1976^ ' ' > 



" ' Mean of Mean of , • Maxim 'error in _ 

Rated cooling midpoints of ' midpoints of Mean of energy use 

capacity category , manufactured PF (COP) ranges midpoints of \{\) 

■ (Btu/hr) 'Capacity ranges ' / ' \ : . ' PF' ranges — -^=--r — - 

,^,(Btu/hr) Adjusted Unadjusted ' Adjusted Unadjusted 



:- - • — ■ — — ^7*^ ' 

• 16,50H2,900 26,487 • 2.06 l!90 0.617, ' 12..6 27.5 , 

r . 33,()0H8,-9()0- ■ 35,500 1.90 • 1.88 ^J 0.570 - ,12.7; 21.0 

39,00H4,900 49,092 "l.99 2.01, ' 6.597- -10.5 25.8 

'Over 65,000 • 87,623, ' .117 . \u 0.649 . 19.8 J8.6 ' 

1^' 'All units- ' 39,303 (iM ■ 1.97' ' \59a ' 12.4 ;.' 25.9 



I 



See Note 9 of the User's Guide for an explanation of the terms alid niethodologiels. • 

. As heat pumps are usually sized for an appliqation b)^ thfiir cooling capacity, all data are ■ 
■ presented by the cooling capacity categories. , ' ■ , ; \^ 

Source: ' Atf-Condit;oning ajid 1lefrigera,tion Institute, , Directory of Certified Unitary 'Heat Pumps , , 
Arlington; Va.,- 1977,, pp. 8241^^^ ■ . ^ " ' 



; «e 3.3$, Si,le Pa^h, Cooled He. Ctocteristics, „i6h-,e,erat.e Heati, «ode; 



Rated coolin^^ '. ^^^PJ^"^ °f , Maximuln ' Midpoint of / Maximii error in 

•capacity category ^^^^^^^ M PF (COP) range Midpoint^ ''''^y^'' 
(Btu/hr) . "P^?^^ ^^^]^™ ~ ■ PF'ran^ . 



()); ; Adjusted Unadjusted 



16,50^1,900 ''. ■ 19.500 . "8.3 

' 22,000r26,900 : 24,000 : 14.3. 

27;00H2,900 ' 29,750 '19.0' 

AOOH8.900 " 37.500 m 

^ 39.i)0(M3,900 44,500 "^11.3 

'4^00(^3,900 50.500 7.4 

54,00H4,900 58,500 12.5 

' 65.00H6,900. ^ 83,000 ' 25.8 

Ovw '97,000 ii8,000 13.5 



, ' Adjusted Unadjusted 



a., 



h 



196. 




coo 


5.1 ■ 


'11.1, 


. 2.42 


2.15 . 






32.9 


•2.61 ' 


2.55 - 


' 0.1f83 . 


21.5 


49.3 


2.41 


2.30 


0.722 


12.7 


0 

29'.5 


2.44 


2.50 


0.731 


10.5 , 


24.6 


^46 . 


\ 2.50 . 


0.737 


9.2- 


20.3 


2.49 


2.60 


0-.746 


13.1 


21.2 


;2.63 

1 


2.70 


' 0.789 


24.3 


39.7 


2.7S 


2.65 . 


■ 0.825 


15.6 


24.2 


rtlJ^J^s"'"" Wry Wb). See Note 9 of the''user' 


s 



Table 3.37. Single^PackaV Air Cooled Heat tap Aggregate Charafteristks for 
High-Tfflperature Heating'Hoiie, 1^76'' .• ! 



J Mean of • Mean of 



Rated cooling midpoints of mdpointc of M«n T ''''' 

capacity category manufactured ^ S l ' 

* (Btu/hr) capacity ranges ■ "^^^^^^^^^^ 

— • Adjusted Unadjusted 

16,500-32,900 26,637 

33,00^8,900 37,50ft ' 

39,00H4,900 5i:632.. 

Over 65,000 . 94 354 . ^ " . '''' h 

814 ^ 



2.50 


2.35 


0.749 


20.9 


39.5' • . 


. 2.41 


2,30' 


0.7^2 


~ 12.7 


> 29..5 


2.46 


■ 2.54 


0.738 


10.9 


*21.9 


2.68 

m 


2.'68 


0.803 


20.7 


' 32.9 


2.47 










2.44. • 


im 


14.3 


.28.7 



tog. 



I 
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, -iaMe 3',38. Single Package fir Cooled Heat Pump Perf omance' Characteristics, Low-TeiperaWe Heating 
' ^ ' ■ »de, 1976" 



• i^t^coaJ "Wpoint'of. MaxiiiiV Midpoints : Haxiim error in 
cSt Sory m range Midpoint of ''"■l^' 

• ' (Bti/hr) • capacity range .midpoint ■ — PF' range ^ ^ 

/ ' (Btu/hr) ^(%) Adjusted Unadjusted. 



Adjusted Unadjusted 



, 16,50(^21,900 ^ 12,250 . 2.1 1.5S\^ 1.55 0.465 1.3 ! 5.4 
22,0M,900 13,250 26.2 1.51 l.SO - 0.453 >19.2 .51.4 



27,000-32,900 ■ 17,250- 23.2 . 1.79 I'SO 0.537 24.0' 47.9 

3^,000-38,900' 22,250 "20.3 1.69 1.55 0.507 .' 18.9 , 47.4 

39,00H3,900 25,000 19.0 167 1.70 0.500 14.1 26.1 

44,000-53,900 ' ' 27,500 . 14.6 1.63 , 1.65 0.488 ' 19.4' 31.9 ' 

54,000-64,900 34,000 17.2 1.80 1.65 ' 0.539 17.5 35.0 

65,000-96,900 47,75o' " CS- 1.76, 1.75 0.528 30.1 45.5 

Over 97,000 65,500 14.9 1.77 1.75 0.531, 29.9 ' 37.9 

Heating from 47 F outdoor to 70 F indoor coil air temperatures (dry bulb). See Note 9 of the User's duide 

for an eicplanation o We terms and methodologies. . ^ 

, As heat pumps are usually sized for ait application by- their cooling capacity, all dataware presented by 
the cool|ng capacity categories. 

Source: Ai'r-Conditioning and Refrigeration Institute, Directory of Certified Unitary Hgat Pumps . Arlington,' 
,Va., 1977, pp. 82-118. , ' ~ 



Table 3.39. Singlejackage Air Cooled Heat Pap Perfonance Agsrejalje Cbaifecteristics for Low- , 
Temperate Heating Mode, 197^'' . 



Mean of ' Mean of ;^ ' Mm error in 

Rated cooling"., midpoints^'of ' lidpoints of " Mean, of . " energy.use 

capacity category nnufactured PF (COP) ranges iidpoints of ' ' , ('<)■ 

(Btu/hr) ■ capacity ranges — — .PF' ranges ' — ~ 





(Btu/hr 


Adjusted 


Unadjusted 




Adjusted 


Unadjusted 


16,S0H2,900 


15,193 


1,66 


1.50 


0.498 


20.7 


46.9 


33,00Hj,900 


22,250 


1.69 


1.55 : 


■0.507 


18^9 ; 


_ 47.4 ■■ 


39,00(H)(;90i)(^ 


28,624 


i.70 


,1.67 V 


0;509 


17.1 , 


■ 31.2^ 


Over 65,000 


•53,508 


1.76 ' 


1.75 


. • 0.529 ■ 


30.0 


' «.4 


All units 


23,389 


1.69 . 


, 1.60 


0.508' 


19.6 


40.l' 



Wing from 47°F outdoor to 70°F indoor' coil air temperatures (dry bulb). See Note 9 of the 
User's Guide for an explanation of the terms and methodologies, 



As heat pumps are- usually sized for an application by their cooling capacity, all data are 
presented by the cooling capacity categories. \ - 

source: Air-Conditioning and Refrigeration Institute, Directory of Certified Unitary He^t 
Pumps , Arlington, Va,, 1977, pp. 82-118, 




. 105^ 
later Heaters 



' ' The FEk determined the efficiency improvement targets of Table. 3,2 
' j on the basis of the following design improvements/' ' [ \ 

' ^ 3,40. Water Heater Design Ojitions to Improve Efficiency 



I Design 'option 



Estimated prodiiction-weiglited 
energy savings for 
water hearer type^ [%) 

Electric ,Gas-fired Oil-fired. 



. Inpmsed or imprifveiyinsulatioil . 8,0 8,0' 

Reduced ^thermostat ieUiM. "1,0 ^ 5,0. - 5.0 

; Improved heat transfer ^. , - 6,0 ; 1,3 

Reduced pilot rate ' / _ • 2,0 , 

■ Ignition improvements , ^ / ^ ''"^ 2,0 

■ Combustion and burner improvements ' / 2.6 
Heat trap ' ' 2,0 U 10' ' vLO 



Mai 



20 



19 



The values are not directly additive; ^ ' / ^ " 

It. should be noted that the efficiencies given in Table 3,2 jre 
for end use energy, If a 30? electrical gene^tion and distribution * 
efficiency is included, the following percent efficiencies result, 

I Electric , ' 2)^ ' ■ ' 
Gas-^ired tt, 



Oil-fired * ' 46 . 



^ The' FEA states that the average hot water usage is 64.3 gallons' 
per day, as determined by a survey of 50 gas and electric companies, 



Sources: U.S. MdnaJtehives, Library^of Congress, federal Register ^ 
, Vol. 42, NOr 136, Washington^ D,C,, My 15, 1977, pp. 36618 
through 36670; Federal Register , Vol. ^2, Kp, 192, Washington, 
D,C,, October 4, 1977, pp, 
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ehapter 4 supplies basic. demographic data on the population of the 

• United States and relates the data to building energy use. Employment 

. ' • } 

and population trends and income figufe^ are- related" to commercial and 

residential building energy use. TTie^majority of the data, came from the 

Bured|i .of the Census from their 1970 Census of Population and Housing 

and their. Anpual tfousing Surveys . ' 

The population of the United States has changed a great deal in the 

past 30 years. , Though the population has increased ^at a slower rate in 

recent years, we still add more than 1,000',000 persons annually.* While 

• the total number of pe^rsons will have an obvious affect on energy use, 
lifestyle$ also impapt fuel cpnsuraption. ' / ' 

Due to more education, increasVijl^Jabor force part icipati and 
higher marrying age, women may be delaying childbearing.- If the large 
population of post World* War II babyrboom females has children, there 
will be a large increase in energy. demand that would not have been^ 
expected from watching birth rate and fertility trends from 196Q to ^ 
1976. The nuijiber of children l6oi^ will relate to the time demands of 
careers and to the availability of one or more incomes toVthe family. 

Figures shqw that the greatest region of population growth is the 
South. One explanation of this increase is that people fljove to where 
jobs areTavailable. The national trend is toward more^ependence on 
tjrucking (rather than Taii) and many .businesses have relocated to ^the 



*U.S. Department of Housing ^and Urban Development, Executive Office of 
the President, Committee on Cpmmunwy Development, 1976 Report on National 
Gro\»th and Development, the Changing Issues foiv4^at|ional Grpwth ^ the 
Domestic Owindil, Washington, D.C. , Februa]?)^ 1976, \p. 18.-' . 



^ Preceding pag6 blank 

J. 



CnuMi * <5iiiol Jor^t)usihesse§ not dependent on rail have opened up in 

the South, thus offering employment and causing more commercial and 

r.es^ential buildings to be built.. The increased use of air conditioning 

in residential and comnercial' buildings has made the South a year-round *. 

^« I ■ 0' . ' ■ , ' 

attraction for new factories, businesses, toWists,. and retirees. 

Growth in the ^outh could mean there are less people in the North 
using energy in biiilding space heating. Space heating accounts for 
most of the energy used in the residential Sector. One study ^. "by " 
Energy and EnVironmeAtal Analysis, ^Inc. prepared for the Federal Energy 
'Administration, states that^ "51 percent of the peculation located in 
the four northern Census Regions coq^umes 62 percent of the national 
residential energy supiily."t Figure 4.4 shows one est-imate . 
of. energy used relative to th^percentage of the Uhited States 
population by region.. This regional shift in population could help 
reduce the demand for energy for space heating in the United States. • 

Demographic data on families present some interesting facts that 
should be considered when analyzing energy use in the residential sector. 
Approxi4tiately 72% of riesidences in the United States ^in 1975 wer* 
owner- occupied. A homeowner may^have more incentive to install insulation 
and o.ther energy- s'iKring materials thfen a renter. >^ 




*U.S, Department of Housing and Urban Development, Executive Office ofr v ' 
tjie Presidenty Committee on Community Development, 1976 Report on Nation- 
al Growth an4^ Developm ent, The Changing Issues for Ni[ti3Sil Gr owth, the 
Dom€stic Co^cilT^lVashihgton, p.C, February 1976,. p. 24. — '. ~ 

t ■/ ' ■ • ■ ' ■ ■ ' ' •' ' 

Energy and Environment Analysis, Inc., Eqgrgy 'Consumption Data B ase. 
Vol. Ill,, Household Sector, -Federal Energy Administration, Arlington..' 
Va., April 1977, p. 3.. . ' ' . 

■ . ' . ; ■ ' - 



Chahjfing fifestyies are reflected in tlie.fact .that tjie nuntber of 
Households is growing faster than the population. ^More people are choosing 
to set uf) one'r- or two-person households.- .Eech of thelse smaller households 
uses a higher per capita amount of energy than the ^traditional large 
family - du6^ to^loss of economies of scale in hom,e heating , and 
appliance energy tis'e. > v ' ^ - . . > ' . ' 

Rising 4-ncomes since 1947 have led, td increased ownership- of energ>^- 

* . V ■ ^ /• '• ^ ' ' • • ' , " • ' . 

using appliances that can.^make life more comfortable ajid enjo^ble. 
Table 4.11 indicates that the direct 'relationship between level of income, 
age, re^idence^ and tfie ownership of some appliances.- • ^ 

No attempt' has been made in this Qiapter to project future energy 
use in the residential and commercial se§^tors. * The taKJ.^ and figures . 
presented, hcyKey^t, * should give the Energy^Use Data Book 'user an idea 

of what effect the population characteristics -cuTrently'^have on energy 

^ ^ .' 'J ■ ■ ^ 

use, especially when analyzed- with tjie detailed^ energy and fuel datk 
provided elsewhere "In this book. ' - <?> * . » 
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Table 4.1. Population of the 
• United States 1945-1976^ 
"(103) , 



Year 




" PopulS^tion 


1945 




140,468 


1950 




152,271 


1955 




165,931 


1960 




180,671 • 


1965 




194,303 


1970 
1975 




204,878 
213,540 


1976 




215,118 
^ 



^Includes Armed/Forces overseas. 

Source: U,S, Department .of ' \ 
Commerce, Biireau the ^ 
Census,'' Current Population 
Report s ^ : Popul at ion 
Estimat'es and Projections , 
Series ,P-25, No. 704 
Washington, D.C., January 
•1977, Table D. . 
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Figure 4-1. Population of the United States 1945-1976 . 

a ^ ^ ' 

Includes Armed Forces overseas. > 

Source: U.S. Department of Commerce, Bureau of the Census, Current 
Population Reports: . Population Estimates and Projections , 
Series P-25, No. 704, Washingtoh, D.C., January 1977; Table 
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It. IS IMPORTANT TO NOTE THAT. THE NET GmTH RATE DOES NOT TAKE INTO 
ACCOUNT ILLEGAL IMMIGRATION WHICH IS ESTimTED BY HUD TO BE MORE 1>IAN 



SCOjQOD PERSONS ..ANNUALLY^ 



.Table 4.2. U.S. Annual Rates of'Net Growth, Births, Deaths, 
■ and Net Immigration 1960 to 1975'^ 
(rate p^r 1,000 mid-year population) 



Year 


Net growth 
rate^. 


Rate of 
natural 
increase 


Birth 
^ " rate 


Death 
rate 


Net legal 
immigration 
rate 


1960 


16.1^ ■ 


14.4 


23.8 


9.5 




1965 


11.9^ 


10.1 


■ 19.6 


9.4 


1 1.9 


1974 




8.8 


^18.2 


^fA 


2.1 


1971 , 


. 9.7^ 


7.9 


17^:2 


9x3 ^ 




1972 




6.2 


15.6 


' 9.4 


1.6 


1973 


7.1 


5.5 


•,14.9 


9.4 




1974 - 


7.5 


5.8 


14.9 


.' 9.1 


1.7 


1975 


8.1 


• 5.8 - ' 


14.7 


8.9 


2.3 



a 



Includes Alaska, Hawaisj^ and Armed Forces overseas. 

births - de(^hs = natural inc^a^e 
natural increitse + immigration = net growth 

Figures may pot add due to rourrding. 

Source: U^.S. Depo -tment of Housing and Urban Development, 
' , Executive Office of the President, Committee on 
Community Development, 1976 Report on National 
Growth and Development, The Changing Issues 
for National Growth , the Domestic Council, 
Washington, D.C., February 1976, Table II-i: 
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ArOIM) 1972. REPLACEMENT-LEVEL FERTILtTY (2.1' ANNUAL BIRTHS EXPRESSED 
IN TERMS OF. IMPLIED COMPLETED FAMILY SIZE) WAS REACHED. MAINTENANCE 
OF THE REPLACEMENT FERTILITY RATE OVER A NUTTER OF YEARS WILL CAUSE 
A STATE OF ZERO PCPUUTI ON GROWTH. - 



Annual births expresse?! in terms of 
Implied completed family size 
4.0 




1975 



. Figure 4.2. Total Fertility Rate Trend': ^40 to 1975^^ • 
^Fertility Rate: number of live births per l.OOO; womei|*aged 15-44. 

Source: U.S. Department of Housing and Urban Development, Execurive 
Office of the President /'-eommittee on Community Development, 
1976 Report on Nation al Growth and Development. The Changine 
' I&sues fpr Nati onal Growth .- the> Bom^sti r. /•nnnr-i i Woct,^ ^g.^'!! 
/ .D.C., February 1976, Fi^re II-l. ^ ' ' 



The GROwTii OF--m Northeast was only 7% ™^ the Soin-HpuRiNG the 
PERIOD 1960 TO 1976. Though the West experienced the highest percentage 

GROWTH^ the SOUTH-GRPW THE MOStTn ACTUAL NUMBERS OF PERSONS'. 

Table 4.3. Resident Population by Census 

, . .Re&ions, 1970-1976^ ., ' .(i 



Region 


J April 1, J 970 
(Census) • 


July 1,' 1975 


July 1, 1976 
(provisional) 


Change 1970 to 197^ 
^ Number Pejcent^ 


United States 


203,305 


.213,032 


' -214,659 


11,354 


5.6 


Northeast 


49,061.^ 


. 49,456 , 


49,503 * 


,442 


0.9 


North Central 


56,593 


57,636 


57,739 


1,146 


2.6 


South 


__^62,813 


68,041 


68,855 


6,042 


9.6 


West 


34,838 


37,899 


38,562 


3,724 


10.7 



^"Census Region's" and "Census Divisions" are described in Appendix C. 



Percent of April 1, 1970 population. 

Source:,. U.S. Department of'^cioTimiercev;^^^^^ ' 
Population Reports , Series No.;642, Washington, D.C., 

December 19.76. . . , - 
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The Soum and -West together have experienced more^ than* 80% of the 

NATIONAL POPULATION GRG^ SINCE 1970. ' ■ / ; 



England 




HAWAI 

(Included with Pacific) 



0.9 1.3 



Figure 4.3. Average Annual Percent Change in Population' for 
' ' " Census Divisions^, 196fl. to 1970 and 1970 to 1974. 

"Ce^us Regions" and .^Census Divisions" are described, in Appendix C, 



Source: U. S. Department of Housing and Urban Development Executive' 
. Office of The President, Commit^tee on Community Development, 
. 1976 Report on National Growth and Development , Tl^e Changing 
Jssue^ for National Growth ^ 'clie Domestic Council, Wa3hington, 
':>£V p. C, February 1976, Figulye 11^3. ' ; 
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FUEL USEP 



NE 



MA 



□ 



POPULATION 



SA fiNC ESC w^rc wsc u 
: ^ , REGION 

Figure 4 .'4. HOQseho Id/Commercial Sector Fuel Use Compared to 
Population . by Census Region^ - 1974. 



"Census Regions" and "Census Divisions" are described: in 
Appendix C. ^ 

Note: Total Fuel Consumption = 13.769 x lo^ BtuJ 
^^^^otal U.S. Population = 211,381,000. 

Sources: U.S. Department of Commerce, Bureau of the Census, 
{ Statistical Abstract of the United States: 1976 , 

' 97th Annual Edition, Washington, D.C., July 1976, 
» Table 10; L. H. Crump, U.S. Department of the 
Interior, Bureau of Mines, "Fuels and Energy Data: 
United States ^3y States and Census DiVisigns, 1974 , 
> Information- Circular 8739, Washington, D.C., 1977, 
pp. 22-31. ^ 




The large increase in ike 25-3^ age group from 1970 to 1976 reflects the 
as^ng of the post-war babies. 



..'fir 



'■ Table 4.4. U.S. Population Age Structure*^ 
April 1, 1970 ahd July 1 , 1976. 



Age 



Population 



Percent • ; 
distribution 



■ Population 
change 



April 1, 1970 Ju?y 1, 1976 -April 1, 1970 July 1, 1976" 



1970 
to . 
1976 



Percent, 
1970 to 
1976 



Total All Ages 
Under 5 years 
5 to 13 years 
14 ,to ly y^nirs 
18 to 24 years 
25 to 34 years 
y>5 to 44 years 
45 to 54 years 
55 to 64 years 
65 years and over 



204.335 
17,163 
36,675 
15,854 
24,455 
25,146 
23,214 
:23,254 
18,603 
19,972 



215,118 


100. 0 


10b. 0 


♦10,781" 


♦5.3 


15,339 . 


8.4 


7.1 


-1,824 ' 


-10.6 


32,955 


' 17.9 


15.3 


-3,720 


-10.1 


16,897 


7.8 


7.8 


♦1,043 


♦6.6 


28,166 


12. P 


^ 13.1 


♦3,711 


. ^15,. 2 


32,044^ 


12.3 


14.9 ■ 


♦6,898 


♦27r4 


23,076 


11.4 


10.7. 


-138 


-0.6 


23,642 ' 


V 11.4 


11.0 


♦389 


♦1.7 


20,064 


9.1 




♦1,462 


♦7.9 


22,934 


9.ff 




♦2,962 


♦ 14.8 

-* 



Including Armed Forces overseas. 

Source: U.S. Department of Commerce, Bureau of thfe Census, Current 
Pppulation Reports : Population Estimates and Pj;yfections > 
Series R-25, No. 643, Washington, D.C. , Jani^iy 1977, Table A. 





Figure 4.5/ Distribution of the Total Population by Age 

and. Sex: 1970 and 1976. ^ 

Source: U.S. Department of Commerce, Bureau of the Census, 

Current Population Reports: Population Estimates and 
Projections , Series P-25, No. 643. Washington. D.C. . 

^ January 1977, Tables 1 and 5. 
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Percentage of women 
in the labor force 

70 




Figure ;4. 6. Women in the L^bor Force by Age 



Source: U.S. Department of Hous:% and Urban Development, Executive 
\ Office of the President, Committee'.on Coniiunity Development, 
1976 Repor t on National Growth and Development. The Changin g-^ 
Issues for National Growth , the Domestic Council. WaQhinStnn 
D.C., February 1976, figure II-2. . 
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Table 4.5. Employment by Cott^s Regions^^ 1970 





- -I 


Northeast 


North Central 


South 


Wcist ■ " 


Total 


Total males, 16 years old and over ' 


16,260,49 


18,530,003 


20,666,324 


11,778,744 


. 67,235,510 


Ubor force ' \ 




12,509,058 


14,394,838 


15,483,150 


9,115,068 


51,502,114 


Percent of total 


* 


76.9 


•77.7 


74'.9 


> llA 


. .76.6 


Civilian labor force 




12,318,878 


14,189,247- 


14,524,446 


,■8,516,668 . 


49,S4p,239 


Enptoyed , 




11,890,009 


' 13,657,860 


14,051,822 


8,024,063 


■ 47,623,754 ' 


Unemployed 




428,869 


531,387 •; 


-■■'■472,624 


492,605 , 


1,925,485 


Percent of civilian labor force 


' 3.5 


3.7 


3.3 


5.8 

)■. 


4.0 


Not in labor force 


/ 


, 3,751,381 


4,135,165 


5,183,174 


2,663,676-^ 


15,»733,396 


Inmate of institution 
Enrolled in school 

* 


247,048 


282,866 


310,176 


177,644 


1,017,734 




1,149,480 


1,260,916 


1,494,660 


821,004 


4,726,060 


Other: under 65 yea^s 




, 885,535 


907,573 


1,515,407 


696,135 


, 4,004,650 


65 year5 and A) 


ver 


1,469,318 


1,683,810 


1,862,931 


"^968,893 


5,''i4.9S2^' 


Total females, 16 years/old and over 


,18,470,065 ^ 


20,338,151 


22,654,201 


12,389,343 


73,851^60 


Labor' force . 




7.729,023 


8,418,575 ' 


9,228,028 


5,171,041 


30,546,667 • 


' rf^rcent of total . 




41. '8 


41.4* 




,41.7 


. 41 :4 


Civilian labot force 




7,724,698 


. 8,413;374 


"9,204,281 ' 


5,159,454 


30,501,807 


Employed 




7,380,834 


• 7,991,642 , 


8,745,655 


4,811,714 


28,929,845 


Unemployed 




343,864 


421,732 


^ 458,626 


347,740 


1.57^.962 


Percent of civilian labor force 


4.5 


.5.0 


5.0 


■• 6.7 


5-4 


Not in labor force 




10,741,042 


11,919.576 


13,1(26,173 


7,218,302 


,43,305,093 


Inmate of institution 




258,114 


294,046 


241,094 


145", 834 


939,088 


Enrolled in school 




.1,148,980 


1,310,813 


1,591,443 


889il56 


4,940,392 • 


♦ 

Other: under 65 years 




6,776,095 


7,579,049 


8,610,688 


4,685,466 


27,651,298 


65 years and sver / 


2,557,853 . 


2; 735. 668 


2,982,948 ■ 


1,497,846 


, 9,774,315 



"Census Regions" and Census Divisions" are described in Appendix C. 

Source; U.S. Department of Commerce, Bureau of the Census, U.S.' Census of Population 
1 pj!yp- 197Q, United States Summary, General Social and Economic Characteristics , 
, Washington, D.C., June 1972, Table 132. ~ ^ ~~ 



Table 4.6. Residence of the United 
' , I960«and 1970 



States Population, 



. S '■ 


1960 Population 

>•"'*• 


1970 Population 


■ Residencte 


Total 
Cl63) 


Percentage 
of U.S. 


Total 
(103-) 


Percentage 
of UlS.. 


Total . population 


179,323 


100.0 


203,212 


^ 

100.0 


Urban 


1,25,269 


69.9 


149,325 


73.5 ■ 


: ^n urban area 


95', 848 


53.4 


118,447 


58.3 


Other urban 


29,420 . 


16.4- 


30,878 , 


J5.2 


Rural 
.. Inside SMSAs^'^ 


''54, 054'- 
112,885 


30. 1 
63.0 ' 


53,887 
139,419 


26.5 
" "^68.6 


Urban 


99,563 


55.5 . 


123,007 


^60.-5 


^ Rural. 


13,323 




16,412 ^ 




Outside SMSAS 


66,438' 


37.0 


63^793 


v^' Urban 


25,706 


14.3 - 


26,318' 


13.0 


Rujral 


40,732 


22.7 


37,4^5 


18.4 


^Standard Met3::0politan- Statistical Area. 






"^^See Appendix^. 











Source: U.S. Department of Commerce, Bureau of the Census, 
\ Stajtistical Abstract j[»r the UnitM States: 1976 , 
^^th^Annual Editionf' Washington^ D.C. , July 1976, 
Table >Io. : 16. ' ' 
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Table 4.7. Selected Characteristics 

C% distribution) 



of Families^, 1975 



Income 



Characteristics 

♦ *. 

■ 1' ' ' ' ' 


Number 
'•(103)- 


Total 


Under 'J 
$5,000 


$5/000 

to ' 
$19,999 


$20,000 
and . 
over • 


All families^ 












Number^ thousands 
Percent 

^ype of family 

Mal^ head ■ ^ . ^ 

Married, wife nTp<;An* 
Other marital status 

Female head 

Age of hea4 , 

■ A. ■ 


56,245 

(X) 


/ 

56,^245 
100.0 


6,76'6 
12.0 


» 35,029 
62.3 


14,449 
25.7 


48, "763 

1,444. 
7,482 


100.0 ^ 

100. 0, 
100.0 

100.0 


8.3 ' 

8.1^ 
13.0' 

36.6 


63.0 

62.9 
66.6 

57.6 


V 28; 1 

29.0 ' 
20.2 

; 6.0 / 


14 to 24 years 
2S to 34 years 
35»to 44 years "» ' 
45 to 54 years 
^ 55 to 64 years 
• 65 and bver^ 

Size of family 


. 4,042 
) 12,885 . 
11,107 
11,125 
8,923 
8,163 


100.0 

100.0 

100.0 ' 

100.0 

100.0 

100.0 


25; 6 ' 
9.8 
. 8.0 , 
6.6 
10.3 
'23.6 


70.1 

710.6 y 

58.9- 
53.1. 
59.1 
65.7 


4.3 

19.5 
32.8 

4Q.2 ' 
30.9 ^ 


2 .persons 

3 persons 

4 persons or more 

TenXire status s \ 


21,280 
-12,252 
22,712 


100.0 

ioo:o - 

100. 0 , 


M7.2 > 
. 11.4 ^ 


64.6 ' 
63. i 
59. S , 


ii..2 

25.6 ■ . 
32.8^ 

.o 


Owner-occupied 

Renter-occupied 

Occupier paid ho cash rent 

— . n 

A i : 


40,360 
,14,606 
1,090 


100.0 
100.0 
100.0 


8.1 7 
21.3 { 
23.5 


60.6 ^ 
67.1 

65.3 ^- ' 


31.3 
11.6 - 

. ir.2 



^Se^ Glossary - "Families." 
, Source: U. S.' Department of C9inmerce 
* ^ Population Reports; Consumer 

Wa<?VnTiaton n r t^m^ in-?-? 



Bureau of the Census,- Current 

. Income , Series P-60, No. 105. 

Washington, D.C., June 1977, Table C. ' ; 
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4'.8. Selected' Characteristics of Families', 



* u 



Itea 



..-Type, of residence 

J . Metropolitan treis 
•^^ Nonaetropolltan 

Nonf^in -f. 
: Fir» ^ 

Size of fully 

? ^ersoi^s 
»3 persons 

4 persons 

5 persons 

''b persons . 
7 persons or. iiore 

■ Race or origin ^ ^ 

White , ^ 
• " *' BUck 
Other 



Number 



Percent ^• 



lib 



^ Spanish origin 

Presence of own children 

.Nope> under 18 years 
1 or more un^er \& years^ 

Tenure ^ 

Ho«eowners 

Renters of private hbusing 
Renters y>f public 'housing 

'Education of tten anl^wdnen 
"Maintaining faailies > 

, Did not. conqplete 'high school 
High 9bhooI^ graduate, no college 
1 to 3 /ears of college 
' " 4 or nbre years of college 



jU^i" Occupation of neh and women 
, - ' Jo-* Maintaining- f ami lies V 

J ^ ^ White collar ■ > 

V • Blue collar ^ . . 

'^^ to' Service ' 
Faw-'relatpd 

^ _^ 'Araed Forces , 

• w UneBpltj/ed 

. *t- --SotMn labor force V 

> vj, 

Age o/ fanily aeabers * 

•> Total number of Beabcrs 

* ' ' Under 18 years 
, ^ ^ .* > 18. to 64 years 

65 years apd over 



56,710 



37,955 • 
18,755 

54,526 - 
2,184 



100,0 



66.-9. 
33.1 

96.1 
3.9 ' 



21,530 > 
.12,472 

11,483 
. 6,209 . . 

2,800 ' - 
" 2,216- 


38-.0'^ 
- 22.0 
, 20.2 
10.9 
4,9^ 
3.9 






» 


f> ■ 


50,083. 
' • 5,804 
823- 
2,583, 0 

t ■ ^ 


88.3 . ' 
'10.2 
' l.S 
4.6 




' 26,565 
_^ ' 30,145' • ■ ' 


■ fTi'^s; 
. 53.2 




,40,815 / \ 
.14,844 
1,050 


- 72-0 . 
>i 26.2 . ' 
1.9 • 










. .19,687 
\.19,'614 
■■ 7,924 ■ 


■ . e 

• • 34.7.' 
34.6 
14.0 
16.7: 


■.■7 



19,000. 
17,523 
' 3,486 *^ 
' 1,489- 
808 
2,188 
tU,215 



190 ; 844 

63,885 
11 1,, 886V 
15,0^3 



■33.5 
^0.9 
6.1 
2.6 
1.4 
3.9 
21 .'5 . 



^ 100.0 



;33.^ . 
S8.^ 
7.9 " 



Data current as of'March 1977. >• < / , 

Persons of Spanish origin aay be of any r^ce, 

°The Census Bureau is in the process of dipping the ter« 
••head" fro« enuaerations and publicartffts. the phrase 
: "maintaining *faaili«a" denotes head. 



Source: 



U.S. Department .of Cominercd, Bureau of the Cerisus , « ^ 
Current • Popul at i on. Report g : / Popul at ion Characteristics , 
.Series P-20j^lio. 31-3, '^Washington, D.C. , September 197.7, ' 
Tible 4. ^ : . ' ^ ' 
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Taljle 4.9. Households^ by Size 1960-76 
(percentage) 



"^of household . 



All households, 10^ 5? m no ' ^ ' — ' , ■ 

" '««•« . >»«-0 '««.0 .0.,,0 100,0 2,0 



2jiersons'f 

3 persons i 

4 per^is' 
S' persons. 

^ ^ 6 persons' 



13..1 ^^S.avi/ 16 1 17 n ' 17 n \. " ' 



19.6 
30.6 
17.4 



^^•5 10.4 IffV 10.3 



1976 

72,867 
lOO.i) 
20.6 
^ 30.6 
17.2 
15.7 



7 or more persons 5:4 * 



5.7 y 6.0'^ 5.6 



9.6 ■ 9.4 

5.3 , 5.1. 4.8 



5.7 



5-1 ■.'5> 4.5 



f 



9.3 
4.4 

4.1 \U 



9.0 
4.3 
•3.5 



4.i 
1.2 



, ^ See Glossary . "Households/' * . ' 
^rce: U.S. Depart ofCoMerce, ^^^^^ • ' ^' 
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Table 4.10. Median Income ijf Families 1947— 1975' 
(constant 1975 dolrars) ' y 



Year •' 


Families • 


Unrelated 
individuals 


1947 
.1950 


^/ 7,303 
^ % 7,422 . ^ 
8,881 


2,362 , 
2,336 


.1955 • 


2.648 


1960 


,- 10,214 ' ■ 


3,126 


'"1965 


' .11,867^ 


3,672 


1970 < 


13,676"^ 


4,348 


1973 


14,595 


5,007 


1974*^ 
1975^^ 


14,082 y 
13,719 


5,025 * 
4,'8§2 



Not, strictly comparablV^ with ^fearlier years 
due t;o revised procedures. 

Soiree:. U.S. p'Spartment o:^ Commerce, Bureau 
\ of, the Census;, Statisrtical Abstract 
X of the United States: 1976^ 97th 

\ Annuaij: Edition, Wd:shington, D.C., ^ 

• V Julyfl976, Table No. iso. \' . 



7 



0^ 
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Table 4,ll. Income, Expenditures, and Wealth 1974 



'J 



Characteristic 



Total 



Percent owning' 



' Percent with 



Annual income 



. Under $3,000 
$3,000-^4,999 
$5,000-$7,499 
$7,500-$9.999 
$10,00(Ml4,999 
$15,000-^19,999 
$20,000-^24,999 
i 25, 000 and over 

Age of head 

Under 25 years 
25 to 29 years 
30 to 34 years 
35 to 44 y^ars 
.45 to 54 years 
55 to 64' years 
65 years and over 

Residence / 

Central cities ^ 
Suhurban rings ' • 
, Outside metropolitan area' 
Region 

Northeast 
North Central 
South ^ 
^est 



households Blaclc and white Color Air-conditioning 



tv 
set 



8.0 
• 7.4 

8.9 
8.3 
15.9 
9.7 
5.2 
7.1 



6.1 
7.5 
6,9 
12.3 
12.6 
11.6 
13.7 



96.6 



89.7 
94.4 
96.1 
97.0 
97.9 
99.0 
99.0 
98.7 



93.0 
95.9 
97.^ 
97.9 
97.3, 
97.2 
95.7 



tv 
set 



Central Room 



Refrigerator FAcezor *^«shing 
~ machine 



61.3 

:^1.6 
40.6 
50.4 
57.8 
67.4 
78.1 
80.2 
84.4 



41.5 
59^3 
69.8 
71.0 
68.4 
63.8 
49.8 



18.7 



7.9 
10.7 
13.0 
13.6 
18.2 
24.4 
28.7 
33.6 



17.4 
19.9 
22.9 
21.6 
21.0 
16.2 
13.9 



/22)3 


95.6 




56 


.1 


17.3 




97.7 




69 


.4 


23.4 


22. Z 
« 


96.3 




57, 


.0 . 


■ 14.5 


16.6 


97.3 




59. 


.2. 


6.3 


18.9 


96.9*^ 




' 64t 


"1 


18:6 


22.5 


9^.4 




58. 


1 


29. 9' 


12.8 


95.5 




65. 


7 


15.2 



31.8 



. 21.7 
27.0 
30».5 
35.2 
35.5 
36.1 
34 . 3 .. 
30.4 



28.9 
34.9 
33.2 
30.2 
33.2 
33.6 
29.5 



33.1 
32-. 2' ■ 
50.1' 



36.2 
32.7 
37.5 
14.8 



98.9 



. 96.6 
98.7 
98.7 
99.1 
99.4 
99.5 
99,7. 
^9.7 



98.5 
99.3 
99.3 
9 9. '2 
98.8 
98.9 
98.7 



' 98.4 
99.1 
99.2 



99^3 
98^5 
99.1 
98.8 



33.7 



19.7 
23.6 
26.6 
30.4 
37.0 
40.6 
44.2 
48.4 



71.9 
9 

50.7 

55.4 

62.6 

68.5 

77.2 

85.3 . 

86.0 

89.2 




Source : 



V 



U. S. Department of Gorainerce, Bureau of the Census, Statistical 
Abstran of the^United St ates: 1976 , 97th Annual Edi tion, ' 



Washington, D.C. 



July 1976, Table No. 689. 
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Table 4.12. Number, of Occupied lltfsing Structures 
. . 1970 and 1975 



> Structure' 




1970 






1975 




Total 


Owned 


Rented 


Total 


Owned 


Rented 


All housing" units 




■ NA- 


^ NA 


79 087 


' MA 
lift 


XIA 


. Vacant, seasohal, migratory 


5,227 


NA. 


NA 




MA ^' 


NA 


Occupied housing units 


63*, 445 


39,886 


. 23,560 


72,523 


'46,867 , 


25,656 


l-family detached 


42,133 


34,397' 


""••■7,736 


48,8'69' 


.39,787 


7,082 


l-family attached ' ' 


1,907 


1,113- 


794 


2,884 


1,534 


1,350 


2-4 units 


S,379 


2,161 


6,218 


8,910 


2,138 


'6,772 


5 or more units 


8,955 


464' 


8,491 


10,517 


585 


9,932 


Mobile home or trailer 


.2,073 


1,752 


321 


3,341 

-1 


2,822 


519 



^Numbers may not add due to rounding.'v 
NA - Not available. 



Source: II S. Departot of i;oi.erce, Bureau of the (i^nsus, Annual. Housing Survey ■ • 
i?7S, U S, and Regions, Part A - General Housing Characteristics, Washinrton, 
D.C-., 1977, Table A-1. ■ - W 
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Chapter 5 . 
Buildings Structure and Climatological Data 
M. Smith , 
^ iC. Haygood ' . 




Chapter 5 focuses 'on energy use as determined .by building structure. 
Certain characteristics of a physical structure effect -energy use, for 
e^jample, si||e, insulation, number of windows, and exterior doors. This' 
chapter also discusses cirimatological conditions by gi^6graphi?c area. • 

\Data bn^. residential structures have been divided into ^three classifi- 
,cation§: (1). mobile homes, (-2) single-family homes, and (3) multifamil/^ 
structures. Mobile home size characteristics, are availabll only by 
'estimate of factory shipments. Data depicting the structural characterist 
of commercial-buildings are nqt aA^ilable. Even d^ta concerning new 
construction of '^nonresidential** buildings (Table . 5.1) are limited to 
con'Struction data by permit-issuing places,* 

Inventories of pxisting.^ structures are also unavailable with the 
exception of selected information from the Annual Hou^j.ng Surv^ tftnd the , 
1970 Census of i^ojising . HoweverT^^g^^^^^o^ of both single- 

family and multifiamily buildings are reviewed in several construction^ 
report;s. . . v . . . , ' * 

.Undoubtedly, the most important determinants '^f individual buildijig ' 



energy use are th^ number of win^fews i^nd^doors and the incorporation of 
^n^ulation: Reliable sources of thiese data are jiot generally available. 

■ ' ... . 0 ' . . ■ '^A- ■ 

Finally, clim^tolo^ical factors have an effect on spa,ce-conditioning 
' equipment efficiency and usage. Climatological-* data , are presefited to 
indicate regional ^differences in temperature, wind speed,^ etc. th^ 

y ■ . ■ ' ■ 'f ■ • " - ■ ■ ,, ; V , 

wguld affect materials used inibuilding construction and in modifying 



'iCdi 



*The Construction Re^ew 'iVidj'&a'^'s that pe'mjit- issuing places descVibe 
appi^xitnatel.y 85% of total fesi^ntial Construction activity froV 
/r96W976 (Table 5.1)-. . , / . . ' 
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i r: Preceding page ilank 
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" . ■ ' , ' •' 

existing structures. Heat. pumps, for example' (Chapter 2)^ are most 

effective in moderate climates. The climatological condi^roaj of~the 
building's location are generally investigated before construction. 
Climatological factors are also important in construction standards' for 
mobile homes, as there are different Federal insulation requirements for 
mobile home construction depending on the region of sale. ' 

A weakness of Chapter 5 is in the review of conmiercial buildings 
inventory and structu-ral characteristics. Several case studies or 
estimates fiave been, done on commercial buildings but %ave been omitted 
^om 'this .chapter because of their limited scope. 
■. . The Tishman Research -^tporati^n, in* conjunction with Syska § 
VHennessy, Inc. , ' recent! y^j eased a study on office buildings in 

New York Ci^y.* . The study is concerned with energy use and~how' it is - ' 
.^affecte,d by building characteristics. A-representat jve sample of 44 
buildings was chosen: from a subpopulatioii of 436/^uildings^ and data on 
fuel consumption by fuel, buildings, and month were .'collectea.. The study 
analjrzes tl^g effects on fuel use bfi, changing various building parameters. 
(The Tishman ^tudy is reviewed in more d-etai/ ift Chapter 8.) 

-the.F. W. Dodge C^struct'ion ;Stati5tics. -constitutes a yearly survey 
(igeS-igyf-O .of the con^i-ucti(^n industry.' Data include yearly additions 
of floor space to. the commercial sector by- activity (e.g^. , office and 
bank-j)'uiidings, sthools and college classrtjo^ buildings, and government 
adij^inistr^tion buildings). These statistics cover new constructi'-on 



Conservation 




activity, along with additions/ alterations, and repairs. The Dodge 
construction Statistics tapes are massive, expensive, and not readily 
available for examination. Future considerations focus on an in-depth 
analysis of these tapes. Some of the F. W. Dodge Construction Statistics 

< ' » - ■ r ■ ' ^ ' ■ . 

(by" (foliar value of construction contracts) are available iii the \ 

. ... 

Construction R eview.*^ - ^ , , 

.■' •/ ~. ^ ^ 

Business Buildiitgiatatistics' ^ is a survey conducted 'by the Treasury 

Department' to evaluate depreciation rates of existing buil dings.' for the ' 

' ' ' ^ ' /' • ■ • • 

purpose of tax reports. Statistics are reported in relative' terms (e.g./ 

■ ■ . ^ ^ , . ■ ' \ 

percent of floor space of total number of pbservatgLonjs) . -The study presents 
physical and economic characteristics of the stocjc of business buildings* ^ 
in 196^.^ The3e data include: building -by type of QensuB Division, year 
o'f .construction, height, primary structural materials, and maintenance 
and repair expefises. The percentag^ of buildings and percentage of 
floor space is presented^ in relative <terras by building type (Table 5.2). . 

. Other, source^ of commercial buildings inventory, ank floor space 
data were omitted from this chapterLbecause, of their heavy reliance on 
'estimation. Thfse procedures and results are l^i-^sented in greater'* detadl 
in Chapter 8. ' ^ . . * /' 



V 



*A. Sabghir (ed^, U. S. department of Commerce, Domestic 'and International 
Business Admiflfi^tration, Construction Review - Monthly Industry Repprt ;^^ 
Washing|on>D . C .~Tab-iBS~D^ andJT-4: ~^ "^"^ * "* 

Depa^rt3aewt bf , the Treasury, Office of Industrial Economics, Business 
Building Statistics , WasHj.ngton, . D.C. . 'Augusp 1975. ' ^ T~ 
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Table 5.1. Private, Nonresidential Construction by 
Permit-Issuing Places^^ 
(number of building?^) ■ 



Offic^ 
bui Idings 



. 3,014 Places 

1960 
19jSl 
'1962 
1963 
1964 ' 

12,000 Plrftcs r'' 
1964 
1965 
1966 
1967' * 

13,000 Places 

1967 
1968 
1969 
1970 
1971 
1972 .. 

14,£)00 Places 

1972 
: 1973. \ 
1974 
197S 
1976 



Service stations 
and repair 
w gara^'es' -' ■ ... 



Stores and other 
.mercantile 
buildings 



Religious 
buildings 



Educatt^al 
t>ulldintf& . 



Hospitals and other 
institutional 
buildings 



8,036 
8,362 
8,558 
8,917 
9,30^ 



11.J25 / 
11,6^3 / 
10,119 ^ 



9,85Q 



10,256 

10,348 

10,976 

10,135" 

12,642 

16,026 



16,264 
.17,495 
15^,537 
13,242 
14,882 



11,214 
10,716 
10,569 
10,922 



11,586 
10,434 
10,021 

9,108 
, 9,312 . 

8,049 



8,28q 
5,468 
X,7$S 
3,996 * 
5,277 



25,437 
23,599 
23,384 
22,673 
24,50S 



31), 578 
32,589 
30,057 
27,904 



28,617 
31,959 
33,648 
33,670 
33,593 
■ 38,359 



38,984 
44,530 
3S,968' 
i 30,173 
39,679 



5,316 
5,056 
5,23^ 
4,929 
5,174 



6,675 
6,445 
6,354 
5,902 



6,222 
5,662 
4,991 
4,339 
4,62& 
4,630 



4,799 
5,212 
5,300/ 
5,344 
.5,094 



1,792 
1,95£< 
1 ,817 
* 1,859 
2, 118 



2,566 
2,572 
2,916 
2,816 

.( 

«2,959-, 
2.695 
'2,356 
2,095 
5^268 
2,156 



1,057 
1,135 
1,367 
1,541 
1,531 



1.973 
1.8V3 
1,712 
1.S95 



1,675 
2,1?9 
2,225 
1.909 
1,^08 
2,040 



2,071 
2,370 
2I150 
2,009 
2.119 



Anmsetnent 
bui Idings 



o 3,038 
2,665 
2.587 
2,506 
2*923 



^,714 
3,660 
3; 143 
2,996 



3,539 . 

3,780 

3,759 

4,361 

5,024 

6,418 



,6.498 

^,370 
4.1^7 
4.7:20 



private, nonresiflential consttuc^oTt are not"?i;v,ailable for total construction act^yityr but^ 
d '^o nV r e p_o r t s ubw i 1 1 ed ; bj!^£jtot^i ^^tn 1 5t n g penffi tv, of f i ctf s {_c ail ed . "p e nn i t - i a^iu i ng '"p>i*^?**' )" • •' 'C)y c 
Isces. arc idcj\ti£icd.. (hencql^^^e YiOjTil;? 1 2 ,00a.^^'3 ,'000 an^i^MVOOO"- pcnn'r^^ pla'ccs in 'fa 



Statistics concerning 
for 'construction based'-' 
more penni t- i ssuing plac 
The summary below present 

tacfh ) perm it-^iseu ins universe ^incides with an "ideht if icat ion year".t:;^,xHat o/dar in which the number of permit- issuing' places 
was defined. Several years are reported twice to indicaU; any ^mg^^fc(Ccurri^g^om the^identifi cation of t^e larger urti verse. 
For example, the number of oft ice hui Id ing^authorized iff the -U'TlStt^ place^j^^jivcrse was^ about W greater than the number 

F.inaliy, data on, jwftlic#^0|tstTiJction are ayaillible only in do Hay values. 



but^ather^ 
yVer time, 

. r „ ^. ..J -fable 5. 1);. 

i .census estimates of ' the TJvcentigtf of '7>e£i*K-issuing universes to total residential construction. 

/ear" ,-^'.rh 



reported fon the 13,000 place universe in 1972. 



Universe 



Years 
reported 



Idehti f ication . 
year 



Percent of total 
resident ial construct ion 



3,014 ^ 
12,000 
13,.Q00. 
14,000. 



1960-1964 
1964-1 967 
1967-1972 
1972-197*^ 



; 1959 ■ 
\ 1962 
; 1967 



72.4 
8fc.O ' 
85.0 
85.0 



construction acitivity. 



It is crucial to note that this is only a partionyflf total construction ami. do«s' not repr.esent all 

Source: A. Sabghir (ed. ) / U.S.^Depart'ni^^'x^xCominerce, Domestic "and 

} , International Business Administration, Construction Re view - 

- MbntTily Industl^- Report . Vol.^ 23, 3Io.. 3, Washington, D.C., 

'.; - April/May- 1977, Table .C-2^(also previous years;) 



J' 
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Table 5. 


2. Nonfarm Business Buildings 


,1969 , ; • 

-■ ' , 


Building^ type 


Number of 
observations 


Percent of 
buildings 


Percent' of total 
floor space 


Office 




» 18 , 44 


\17.00 


Bank 




2, 95 


5.65 


Theater \ ^ , ' 






O.-IO . 


Hotel. 


AT \ 


1 , Zl ' 


2.98 


Motel 




1.1/ 


1.04 


Shopping center 


2.35 ■ • 


' 3.80 


' . 15.96 


Retair . 


2nn^ 




10.12 , 


Warehouse 




8.92 (• 


.- 11.62 


'Factory 




11.10 - , 


25.46 ' 


Machine shop- 




2.23 


.1.50 ' 


Parking garage 


1 / . 


0. 2y 


0.42 ' 


Repair garage 


. 281 


5 .44 - ' 


2.69 


''3ervice station 
Recre^^onal 


255 " ' . 


4.12 
0.93 


^31 V 

q.^6 


Medical 


' • 100 


.?.14 - 


. . i.74 


Terminal , 


80 s 


. ' 0.87 


0.65 


Food service . 


179 ^ ^ 
* < 


' 3.07 


0.52 


Miscellaneous 


V .205 . 


"2.81 


yi:57. ■ 


Total 


7032 , 


100. 00 " 


-loarpo ■ 



^In J 968 and 1969, , th^^ntemal Revenue Service conducted a ' 
^ si*rvey of approximately 70,000 major businesses for the 
purpose of measuring tax-return fili'ng delijjquency . Frbm this 
sample, the Office of Industrial Economics drew a sample of . , 
nbnfarm businesses for their report A. The number of buildings, 
of 'each type*. is indicated by the "num'ber of observations." 

Note: Totals may not add due t(S rounding. . ^ 

Sotrrce: - Department gf .the' Treasury, Office of Indust^iajL - :. 
, EconomicsV Business Buj^lding Statistics , Washlngtonv'^'^, 
D.C, August 1975, T^^<^^^ - ' ^ 




The Buiujing Owers m Managers Association Internajional (W) ' 

PUBLISHES AN OFFICE BUTinTNG FxRERIFNTP FyrM.^|y ppp^pj JhE REPORT 
IS A VOLUNTARY SURVEY OF ASSOCIATION I^RS REPRESErfTING 92 AmeIrICAN 
AND pMSIADIAN CITIES IN DaTA CONCERNING OPERATING COSTS W) ^ " 

INCOME STATISTICS ARE PRESENTED ^ BOTH TOTAL BUIIdING AR^ & 
SENTED OFFIC^ ^AREA. ThE FOLLOW* TABl^ IS ^ EXA^fL^^:^^ 
AVAIUBkE FROM THE REPORT. ALTHOUGH IT IS CRliciAL^ NOTE THAT THIS 
IS NOT AN ENUMERATION OF NATIONAL BUIUDINGS OR NATIONAL AVEf^E COST 
FIGURES. ' ' : . 



Table 5.3. Office Building Energy Costs,. 1974' 



I . \ . ' Average eiTerp -costs'^ ^ Number of * ■ 

k. ; - ii/^t ) . build iifig's reported 

All buildings reported ' ' 59,3 - 

*Ag(2 of building ' ' . ' ^ . ' * 

Under five years, old . ' ' 69 0 qq 

S-lO^years old; 64:3 N - • . ; 



,10-15 years 6ld • ■ . 86.9 > . ^ 70 

15r20 years old , . ' : ' ^1,2 . * ' 

20-25 years old ' '. 59*3 

25-30 years old ^ 50.3 



64 
36 
15 
6 

r 

'29 
75 

55 and older • J, <i ' " ' 



30-35 years old (i, 68.7 

35-40 years old '59.3 

40-45 years old ' ' 

.45-50 years old 7}]o 

'-^50j755 years old ^ , 71.2 



^. Sta2:y .he^ghi . ^ Q^, 

, , Under. 10 stories . ^"^^ol-S v >- ' - ^247' \ 

10-20 stories ^ Vl,.4 ^ ' 258 - J 



■44 
29 



30-v40 st9ries . . *) . , 77,4 

40 or more \ • ' '89 9^ 

Building size ' \ . ^ 

Under 50, 000. ft^ • . '^47.4 ' ^ ' • 79 

5,o,ooo-;oo,ooo ft^ .. si^o - . 120 

100,000-300,000 ft2- ; «60r5 . * " 286 

300,000-600,000 'ft2 . 63\2 ' ' ^ '135* 

, 600,000 or more- ftt2 .'^ ^ 87*2'' * -•^ 



a 



All energy costs are giVen on . an annual^ basis.. . For*exainp|fil^, energy 
costs of a >building under 5 years old were" 6^, cents per square foot 
for. "the full year. ; . « • . 



Source; Building cBSfers and Managers AsSaociation International^ 
,v 1975 Office^ Build\ing Exp'ei-ience Exchange Report for th e 
^. Calendar Ye^r 1974 rchirdago. 1975. pp. ^21' ^" — 
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fable 5;/V AMobn^ 196(>-:1976^ ' 



. I, 



'4- 



1962 
1963 



196.5 
1966. ' 

1968 * 
1969 



1970' 

• 1, ■ , ■ 

1972 , ^ 
1973 
1974 
1975 V 
1976. 



''Mobire' homes 



103,700 

90,':2op 
■;ii8,ooo;\^ 

■■<^50,480, 
a91,i32P ' " 
.216,470 
^20,7 , 300 , 
240,' 360 ■ ' 
3l'7^950^■ y 
. 412,690 
- . *46l,l90 ' 
. ' 496^575/ 
5751940 .\. 
•-. 566,920 
•W '3?9,^00'" 
: ^12 , 690 - 
' "246,120^ 



Source*: A.' Sabghir fed, ) ,:.'UvS. i)^^^'^?^^'^'^ 
of ^Commerce, Domestic and 
, _ Ti^i'ional" Business Admihistra^ion, 
. dopstrtfctioh Review — Monthly ' 
' ^ Industry Report , Vol. 23, Mo. 3/ 
Washiji^gtpn, 'D;C. / April/May ;t977,{ 
'Tab^re 8-7 (also previous yea^s) . . 
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Figure 5.1, Trends in Mobile Home Shipment s 196 




ScJurce: 'A, Safi(ghir (ed. ) , U. Departinetnt of Commerce, .Dol^stic ari^^^^ 
..International Bu5in^ss Administration, Construction Review — 
' - . . ' Mdkhly Industry Report /Vol. 23, No/ 3, ' Washington,.; D,^, , 
April/May 1977, Table B-7 (also previous years) , - 



If . • . vS 



ERIC 



• ' 5f 'v. h ^ Table 5.5. 197^ Unit Shipments of Mobile Homes by Size 

f ■ 



Sinuses ■ • oiuble Hides 



^^""'^ , All ' 24' m \ ' * " ^ 

ind to, to M<l and (o to to and «Rd -to to ind Kides ' 

69,' over under 54, ^j, j^,, ^- .^j, 



586 1,635 , 23 ' 38 55 43 31 0 tl-. IS ' ,3.752 

Middle AtUntic > 331 1.888 ■ W 214 575 1.749 1.548 5.957 IS9 ' 61:: 676 727 532 '2 Us' 158 ' 14,887 ' 

fast North Central 486 1.821 151^ 93 1,537 3,417 2.710 11.957 ' 9: 195 1.072 1.999 '2.4)l 7 321 " 74 ■ 28.320 

«esf.North Central ,'232 868 128 145 1.681 3.098 1,453 12,433 753 v 22 ,835 1.115 1,520 207 ''736 270 ' 25^566 , 

South Atlantic 3,419 14,489 7,104 5.334 202 887 622 1,881 47 ' 5,528 6,)67 8.327 340 9 303 54,663 

.East South ftntnl 926 4,789 1,756 723 495.1,230 1.103 3,000 23 12 603' l.SilS 2,482 "55 54- 427 'l9,'l87 ' 

Kest South Central 1.024, 1.708 435 146 2.167 6.855 1.745 10.191 8.351 38 , 294 1.383 1.801 106 407 68l ' jy!332 

(buntain ' 623 837 257 202 1.335,1.854 1.274,7,880 1,045 2 - 764 1.304 2,127 ,80, 646 1.121 '21,351 ' 

Mky 784 ; 4,540 1.523 1,011 - 680^ 2,595 379 7,688 ' 101' ; 55 1,939 ,5,210 10,929 •3S5'l.956 1,323 4^,068'' 

^.i;ot«l,U>S. /7,920 31,394, 11,676 6,021 8,8t22,006 11,420 62,622 10,511 11,766 19.526 30,220 1,152 4,261 4.37^ 246,120 

■Percent orial 1.2 12.8 4.7 II ^3.r-,8.9 4.6 25.4 4.3 , -.02 4 



7.9 12,j^ O.S 1,7 1,8 



•Note} "Census Regions" and "Census Divisions" are described in iiBlendix C. ' ' ' , 
Sources Elrick and Lavidge,' Inc., Manufactured Housing Institute,; 1976 Data Book , Chicago, April 1977, ' 
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^(j. ^, Source:.- ,Elrid and Layidge, Inc.; Manufactured Housing Institute 197^ Book . Ghicaga) . 
April I???, ^. .6._; ' ■ . i. ■ , . ■''f 
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The Bureau of the Census conducted the Survey of NEwibBiLE Hoi^ 
Placements to determine mobile homes placed' specifically for residential • 
purposes. Total mobile home shipments include nonresidential uses 

such as school ROOMSy TEMPORARY BANK FACILITIES^ AND OFFICES AT CON- 
STRUCTION sites. This survey differs from mobile home shipment data 

IN TIHAT IT SURVEYS BUSINESS ESTABLISHMENTS DEALING IN MOBILe^Hoils ' 
rather THAN MANUFACTURERS. "MOBILE HoMES PlACED" ALSO EXCLUDES INVENTORY- 
ON THE DEALER LOTS At THE END OF THE REPORTING PERIODi ' ThE BuREAU OF 

Census DATA differs slightlS^ from the flANUFACTURED Housing InstitOte 

(fHI) DATA IN THAT IHl REQUIRES 'A MINIMUM DfMENSION REQUIREMENT OF 8 
FEET WIDE OR 32 FEET* LONG. 



Table 5.6. New.; Mobile Homes Placed for Residential Use 



Unit3 in thousands 



Percent distribution 



Period 



^974 

Total 

1st quarter 

2nd quarter 

3rd quarter , 

* 4th quarter " 

1975 

♦ 

Total 

1st quarter 
2nd quarter 
jlrd quarter 
4th quarter 

K 

•1976 

' . ^Total 

■ - i* ^ 

l&t quarter 
2nd quarter 
3rd quarter • 
* 4th qua-rter .''.T 

"19177^ / 

1st quarter 



United. 
States 



3^5.8 

92.9 
11)2.8 
93.5 
56.6 



, 229.2' 

46.2 
. 62.1 
• 67.8 
53.2 



/45.8 



-Region' 



\ United 



Region 



Northeast cental ^ cSt^M ^^"^^ 



26.4 

5*6 
7.8 
8.8 

4:2 



16.5 

2.^4 
. 4.2- 
5.7 
4.3 



85.6 . 166.7 ^.1 



100 




2.0" 



17.2 
26.7 
26.2 

r5.4 



61;9 

"8.4 
18.0 
21'. 7. 
?3.9 



68.1 

11. 1 
20.5 
22.2 
14.3 



9.5 



50.7 19.4 100 

49.4 18.9 100 

42.1 16.4.^ iqp 

24.4 12.5^ \t 




8 

6 
8 

J^9 

tr 1 



5 

7 - 

8 

8 



25 

19 
26 

28' 
27 



27 

18 
29 
32 
.26 



48 

55 

48^ 

45 
43 



43 

52 
4^1 
40 
41 



19 

21 
18 
18 
22 



23 

24 
24 
^0 
.25 



96,2 

22.6 
26.2 
26.5 
2(y.9 



65.1 

If. 2" 
15.0 
18.7 
18.2 



70.7 16.5 



100" 

100 
100 
100 
100 



100 




Note: Totals "Ibay not add^due to roun<ling. 



g| SoiA^p^: -.U.S. Department of Commerce,^. Bureau of the\ Census^ Llo.ns^ 
O ^ ' Reports T-. Rousing Starts , Series (:20-77-8, Washington, D.C^^ 



August 1977, Table §-1 



H 1 



147'' 



'able 5J,., Floor to of lew. Privately Omed Sinjle-faMly Hoifsin? Units" 

(ft2) ; • . , 



Location and square' 
feet of floor area 



let of houses (10^) 



'Percent distributien 



. \l\ m houses ' 
llnitd States, total 
Northeast'', total 

■ Under l{oOO 

^ ' 1,000 to l,l| ■ 
' .1,2()0 to 1,599. 
1,600 to 2,399 
2,^100 and over 

florth Central^ total 

Under 1,000, 

■ M00to..l,199 '^^ 
^. 1,200 to 1,599 ■ • 

.1,600 to 2,399/ 
2,i00 and over 

, South^, total 

l)nderj,000 . 
,1,000'n) 1,199 
i,20(i to 1,599 
to-'2,399 
2,400 and over 

West*, tfUl 

' Under 1,000 ' 
1,000 to 1,199 
1,200 til 1,599' 
I, 1,600 'to 2,399 



13^ ■ 149 

'23 . 21 
' 24. 36. 



^36' 



,143 .U7^'932 866 

131 113 

20 16 13 

28' 26 24 

33 36 43 34 31 ' 

40, 45 41 53 

16 .19 J4, 11 

231 f^5g;,2l7 215 

24 13 -20 

SZ 44 44 

78 , 63 '64 ' 

12 67 JO 
17 ' 

514 394 ' 3S8 



13 


13 


12, 12 


18 


20 


21' 17 


28 


26" 


28 26 


29 


1 


30 34 


12 




10 11 



27 



56 66 



22 1$ 



.467 524 

n"0 55 "so 32 27 

150 ' 130 ■ 78 ' 56 51 

■138 157 163 109 100 



110 143 
. 34 44 



•187 149 135 
S4. ..57- 45 



' 204 ^ 239 251 190 181 
^ ■ 19 



20' 
•36 40 
.'661 76 

62'/ 79 
'20' ' 



13, 9* 14 

38 Jl 27 

19 65 61 

86 65 60 

'35' .22 19 



14 17 13 13 13 

21' 18 24 

31 24 ' li 

41 '27 27 

13 14 llV 12 



22 15 M2 ip -' 7' -';9-\8. 

' 53. .21 20 20 '21 ^20 20 

■ 28 30 31 '29.' ,30 28 

85 21 ■ 28 28 30 ' 32 31 

34 10 ,.9 :il , 13 < 8 13 



22 12,. 10„. 6' 6 7 5 

50, 28 25 IS U 14 12 

111 30 .■■30 ' 32 . 28 28 27' 

169 23 27 ,36 ^ 58 ■ 38 42 

53 7 , 8 11 14 , 13: '13" 

231 100 100 ' 100 "MO, 100 I'OO 

12 10 ■ 8' 5 ' S 8^5 

31 18 17, 15!, 16 ir 13' 

19 32 \ '± 32 i.34 33 54 

83 50 33 ^4 ^ 33 .33 '36 

26 10 11 ■ 14 Ml ■ It 11 



'Includes houseS bu-iltJor rent. 
"Census Regions^ and '^Census Divisions" are described in Appendix t 



0 'p' 



S^rce;: y Dep% o'f taerce, Way of the Census, Gm^^^ , 
■ m onst^dion Reports, Series CIM, M\m Mi Wl, ' ' 
• .' Table 14 , (also previous; yejrs). , , , ' 




' >' Life, 



Table 5^1 ...Prineipal lype of Exterior Wall Material of New 
Privately Owned Single-faiily lousing Units ■ • 



' Med' slates, total^. 


m 


716' 


1,012' 


1,14! 


1,174 




866 ; 


1,026 


^ Brick ^ 


276 - 


m 


370 


,414' 


413 


'322 


■276. 


323 ■ 


'» Wood or wood products , 




216 ' 


291 


',336' 


355 


294 


313 


393 




'•71 




Hi 


Hi 






03 ' 


110 
11? 


1 i1itniTiiiTn cininiY <' 
/ilUinillUIII 5IUIII^ . ^ 


HI , 






DO 




,111 

'IW 


. y4 


114 




in 
11/ 




1 WO 


17/ 


144 


ilii 




76 , 


■NQrthea.st , total , 


101 


\ 


129 


149 


155' 


131 ■ 


,113 


.120 ' 


' -Brick i , 




i! 


12 


13 


'13 


9 


10 


10' ' 


Wood or wood products' 


51 


SI 


■ 71 


- 87 


■'79 


60 


SO 


' 54 ■ ^ 


1 , 
1 




1 


HA 


m 


m 


1 , 


NA 


All 11111 Hi inn di/i^An 

, . Aiuijinuin siQifig 




u 
ij 


20 


21 


30 


27 


. , 


29 ■ ' 






14 


; 25 


27 




00 




26 


' North Central^, toljal 


156 


ISO 


208 


.231 


1 

255 ? 


'21?'' 


215^^ 


,"270 ■ 


Brii;! 


« 


46 


57 


58" 


58. 


43 


34 


41 . 


Wood or wood products 


* 62 


. 63 /f 


87 


96 


Ill 


100 


11^ 


155, 


Stucco \ 


1 


1 ■ 


1 


Hi 


•Mi 

\ m. 


m 




W 


Alufflinuiii sidififf ' 




37 ■ 


. 47 


■ft 






10 , 


AH 

ou 


(Ither^ 


K 

/ 


\ 


16 


lU 


' 9(1 


Id 


10 


14 


■:'South^, total" 


313 


326 ' 


468^524 


514" 


f 


358 


;405''; 


Brick ,,j 


204 


211 


453 


331 


328 


256,' 


218 


.258 -^'3 


.'Wood or wood pUducts 




62 


287 


86 


80 


60 


72 « 


85 ■ 


' , Stucco ' 


I 


S 


'72 


16 


25 




10' 


. 14. 


V Ajiini siding ^ 


■ 1 


.'8 ■ 


14 


14.. 


(24, 


i! 


22 


'.22'' i 




« 


36 


13' 


77 ; 


57 


36^ 


35 




''fet^, total . 


141^ 


,151 


in 


239 


. 251 


190 


,181* 


■■■■ 

.•■231 


Brick , ■ ' 


12 


IV 




'12' 


"15 


14 \ 


iris 


:.14V^-/. 


■ Wood or wood products 


38 


40 


;62 


■'68 


86 


' ,75. 




99 ^-y 


Stucco . ] 




110 


.113 


114. 


76" 


:.>'73 


105' ''^ 


Aluiip siding 




i 


i 


' NA 


i 


.3 


3 


4 . . . 


Dther'' V J 


29 




36 


45, 


35 


22 


16 


11^'' 



^Includes only those hoi^ses Reporting type of ext?rior wall material. 
Includes. asbesto shingle, 'Ci|e^'|ock, ceient block, stone, and other Jypes. 
^"Census llegions"^ni "Census'tivifons" are described in Appendix V . ^ 



Fewer than 500 hoiBe^. 



fl-%t available. 

I' v.'" ' h 'Mote: ■1otil,S'iiiy,.iiotaidiie to "roundiiig. ' ' 'V. ■ 'V 




I';. , Sourc:^; ^il'^lDefiartieiit of.Mr:e,;Bjreau;of the Cerfsuf, CliJ|iter;i%5; - 
' , f ■ , , aflew Housilj; , li7i Jonst'ilttSii'Reperts,, Seriesi'C25-i76-13,',' 
, ^ ■ Minjton, DX;;,.My l9IUal)'le*6lalsoprw^^^^^^ ■ 

' S ■ „ ' ' : ■ . '&■ ' : ■■' •' 



A' 



5-5. Wegtories ;f ^ Pnvatelij;Si„gi,^ 




United Stat«, total" 776 789 «20' 733 

, 1 story '557 561 ■ S71"l 509 

2 stories or more HI 14?. id?'. 142 

, Split-level 79 ,^82 .82 82 

.Northeast^otal' "'125, *''115 ''121 1% 

1 story ■ 56> ■_4,8 « . ^0 

, 2 stories 0; aore Ml '^8 y\ ^6 

' Split-level 19 . 19 16 21 

■forth Central! total 186 184 ' 203* 160 

. . Istoly ■ lis 111 120 ,01 



|71 'J972 1973, 1974 1975, '■197^ 



Split-level 

, tothf total ' 

1, story 
2 stories or 
I, Split'level 

Hest^ total 

JOl 113 117. m 119 
';n2 stotiis or more , 24 ■ -,27 ^ 

.■'Split-level • , 9; 12 



• '3?' Jf. 36 31 
331- 338 338 ' 32? 



^14 17 -18^ 17 M 
■135 152 157 ' : 



764 


1,022 


1,143 


1,174 


932 


866 


'1,026 


561 


739 , 


824' 


787 


i04 


'566 


650 


12'9 

73 ' ■ 


182 


210 


269 


233 


197 


/ 254 




m 


no 

. lis 


95 


103 . 


122 


100 


'130 


149 


155, 


131 


113. 


120 


45, 


60 


71, 


■ 68' 


59 


54'' 


46' 


38 


5(1 


59 


68 


,53 


48 


62. 






in 
19 


. 19 


13 


■ ir 


12 




2ir 


231 


255 


217 


215 


270, 


101 


129 


141, 


.147 


'129 


122 


147 


33 


' 41' ■ 


■ 46 


. 59 


51 


■47 


65.' 


\{\ 


Hi 




45. 


' 37 


46 




348 


'.458 ' 


524' 


5i4, 


.394 


358 


\ 

405 


297 


382 


435 ' 


399 


.296 


277 


311 


'•37 ■ 


54 


'64 
25 


85 


.74 


59: 


71 . 


14 


22 


■30-' 


24, 


21 


23 


153, 


223' 


239 


'251 


190 


181 


2^1 


119 ■ 


168 


177' 


,173 


120 


113 


147' 


21 


37 


41 


57 


49 


■44 ' 


56 


13 


■18 , 


21 


20 


21 


. .25 


28 



*Total may not add due to. rounding. / ^ "^ ' r 

'] ^. ■■ ' ' ■ , • 

Includes 1 snail nube; of houses with 1 1/2, 2 1/2, or 3 stories, 
"Census l|eglons" and ^slis Dlvlte" are described In Appendix C. ' 

Source: Is, Department of Coiierce; faeau of the Census, Characteris 
' . ' ,Constniction Reports, Series C^2S,^ Wing^on,, d;c., July 197/ 
' ■ previous, years).*' ' 



:ics of New Housing , 



!00 



'JJ^bleI3,(j 



[also 




Table 5,10, 



in iltifainily Buildings 



' Units 



Percent distribution 



unit per building' 



1972 .1973 1574 1975 1976 1971 1972 mM ^975 1976 



•,Ui!itcc! States, total 
Less than 600 



Northeast*; toTal 

■ less than 600 ' 
,600 to 799 



8^ '101 85 43 :35:Wli;:.12;V%An'' 10 ' 10 

I -155 186- 196 1^9 90 90" '22 "!2*'-,23\U 21 27 

221 264 ,,.'247 250 115 94 32 32 ':29 .]i; 27' 11 

132 162 ',163 141 '79 5f 19 ' 20 /•19''"4'' 

95 H5.'M'28' 156 1,03 *58 j 14 14 15 . [f 

91:' 132 131 ' 95 





17 17 ,;i 

13 23 21 ■ 16 ' 8 6 14 18 16 

,'20 ■ '39 3? 29 20 13 22 ^9 
31.' 30 



100 100 

9 5j 9 13 13 11 13 9' 

17 11 12. 

31' -28 '28 , 



21 17 12 33 \V \L u \% 26 
17" 19 ' 24 ■ ;6 



20 *2< 22. 18 .17 J3 22,, 
M Central'; Totl^'^- 140 ' 174, 175 "- 152 93' 83 lOO'"' 
26 28^, 18 '23 ' 



Less than 600 
600 to)99 



1,000 tol,I9^ 



Soiith,, total ■ 

Less than 600 
600 to 799 



. 7 18 16 ,.rlO ''15 ' 8 8 

32 33' 37 31 23 25' 23 19 . 21 20 25 30 

.46 ■ 55 .';53 48 31 26 33 31 .30 32 33 ^l 

23 ' 36 , 34 .27,' 15 IS \i 21 ,'20 ..18 16 19 

13 22 31 23 16 , 9 9 12 : 18 ; 15 17 11 

W 304 333 344 164 101 100 HO 101 



100 100 



31 33 44" 35 14 10' 12 11 ,M3 

52 67.' 72 70 34 28 20 . 22 21 

'87' 93 94 

47 61 6S1 

43 51' 55 



8 MO- 

21'' 28 

95' 38 27 33, 30/ 28 28 23' 26 

^ ' 4 '^^ 
78 4tf ;.,19, 16 ; 17' 16 23 28 '19 



We'si, total : 

Less than 600 
, 600 to 799 



201,. 218 202 170 103 ' 103 100, 100 lOO' 100 : 100 .100 

' 23 24 27 16 .;12 13 ' 12 11 13 ;" 9 12 ' M3 ' 

59,, 62. 66, ^42!- 25 '31' 29 29 ^ 33 25 ' 24";80; 

.68' 77'^ 61 48 26 28 34 36' 30 28 ' 25 "27 ' 

' 31 .35' 29 , 28 ' 16 14' 15 16.. 14 16' 15 14' 

•19 19' 19 36 25 17 ^0 9 10 22 24 ■ 17 ' 



% ; '^Consists.of privately oiflied multifaniily complefions, 
.'^ , , 

' i ' . . ■ . ■ ' ■ ' ' 

All units in building are included in one size category based on'amge niber of square ' 
, ' feet per housing unit, The, average was calculated^ using total squarejfeet of all floorsr 
,. based on exterior dimensions divided by number of housing units in th/ building. '^Halk/sV ' 
' ' lobbies, elevator- shafts,«ere included in the total floor area; unfinished basements, ' ' 
' ■. coiionlaiindryrooiiis, etc,' were excluded. ■ ^ , ^. 



0,5,' Departr,ent of taerce,' Bureau of, the Census,. Characteristics ' 
„of 'New Housing ,; Constniction Reports, Series C-25., Ifsshington, . 
D,C., 1977, Table 17 (also'previous years), • • " : 




\%-;.rso;, ; 



Table-SVlf^ : Numbed b^:F16brr and Units inN^w Murtifamily Building^ 



Nu«b«r of fXpcrt^ p„ building 
United States,, total 
1 to 3 floors 
4 floors or aore 
Northeast? total 
1 to 3 floors 
4 floors or nore 



■ Number of unit^'(io3). Percent dlstrlbutlo; 

i!^L^!!Lif^i ^ IST^ 1976-17^072 1973 1974 1975 19^7 



North-Centra l? ^"t Bj - « 
1 to '^5'fioors 
rvi?***^ ^ Hoots or more 
• South? total • 

♦ 1 to 3 floors 

4 floors or nore 
West, total -0 

■ 1 to 3 floors 
. * 4 floors or nore ^ 

Number of; units per bulWlng 
- United States, ,t'otal 

2 to A units i ■ * 

5 to 9 units 
' 10 to 19 units 
20 to 29 units 
30 to 49 units 
SO units or more 

Northeast? total 

2 to- 4 units 

S to 9 units 

10 to 19 units 

20 to 29 units 
30 to 49 units 
SO units or more^ 
North Central? total 

^„ to. 4 unit, \ 

S to 9 units 
10 to 19 units 
20 to 29 units 
30 to 49 units 
SO units or nore 
SputhT total . \:^;^■ 

^ 2 to 4, units 

S to 9 units 
. 10 to 19 units 
20 to v29 units 
30 to 49 units 
, SO units or nore 
,Wes^ total 

2 to 4 units 
' to 9 units • 
io to 19 units 



692 828 

581^ 702 
111^' 126^ 

9l/'-132 

90 

174 



840 760 



7PS 
13S 



63S 
12S 



131 9S 



,61 
•'31 



$9 
42 



63 

32 



140 

117 
23" 

260 



17S 1S2 



149 

2S 

304 

263 
-41 



142 
33 



130 
21 



333 344 



293 
39 



287 
S7 



fOl 218 2Q2 .170 



185 
16 



200 
17 



181 

21 " 



692 828 



-ISS 
IS 



760 




430 


. 336 


100 


' 100 


331 


< 288 


84 


• 85 


' 1 00 




16 


15 


69 


-^49 


100 


100 


39 


33 


66 


68 


31 


15 


34 


. 32 


93 


83 


100 


. 100 


84 


78 


84;'^^6 


9 




16 


14 


164 


101 


100 


100 


122. 


84 


84 


87 


42 


17 


16 


13 


103 


103 


100 . 


100 


86 


93 


92 


92 


18 


10 


8 


8 


430 


336 


100 


100 


59 


76 


15 


14 


8S 


65 


17 


17 


92 


73 


23 


26 


4S 


37 ... 


. 12 


13 ' 


41 


31 ' 


^ 9 


9 


109 


54 


23 


20 


6ff 


49 


100 


100' 


8 


9 


16 


13 


f 8 


. 7 


6 


9 


10 


11 


18 


29 


5 


4 


14 


10 


6 


3 


10 


5 


32 


15 


37 


34 



i 

■1: 



J 



JO to 29 units 
30 t^o 49 units 
SO uplts or more 



V35^; 




,?9 
^88 


]28 


61 




i84 


t7 


86' 


96 


%9l 


30. 


■ 39 


38 


40 


'20 


' 21^ 


31 


41 


.44 


47 


40 


59 


v20l 


218 


202, 


170 


37 


'42L 


42 


32 


31 


34 


38 


30 


43 


49 


41 • 


33 


22 


26 - 


22 -> 


23 


22 


24 


17 


io 


46 


43 


42 


32 



93 


83 


100 


15 




14 


a8 




15 


20 


Jl8 


22 


14^ 


-/13. 


15 


10 


■ 10 


10 


17 


7 




.164 


101 


100 


15 


18 


14 


37 


25 


24 


40 


23 


-27 


17 


11 


11 


16 


f 8 


d 


39 ' 


17 


17^ 


103 


103 


100 


.21 


29 


18 


21 


19 


15 


22 J 


21 ■ 


21 


9 


10 


11 


9 


9 


11 


21 


^15 


23 



13 
13 
23 
17 
15 
19 

100 

12 
24 
28, 
13 
, 7 
16 



100 


100 


100 


• 1 nn 


84 


84 


77 


86 


16 


16 


23 


14 


100 


100 


100 


100 


68 


« 66 


56 


68 


32 


34 


44 


32 


100 


' ..100 


1 00 


100 ' 


81 


86 


90 


94 


19 


14 


10 


5 


1 00 


100 


1 00 


100 . 


88 


83 


74 


83 


12 


.17 


26 


17 


.100 


100 


100 


100 


90 


91 


83 


90 


10 

0 


9 


* 17 


1 0 


100 


100 


100 


100 


14 


12 


14 


23 


20 


20 


20 


19 


25 


23 


21 


22 V 


12 


12- 


10 


ll^ 


9 


12 


. 9 


9 • 


19 


21 


25 


16 


100 


100 


oIOO 


100 ^ 


13' 


14 


'12 


18 


12 


13 


11 


14 


25 


i5 




23 


10 


7 




8 


8 


IL ^ 


*9. 


6 


32 


39 


47 


32 












100 


100 


100 




\ 


i6r 


25 






20 


17 . 




2i 


21 


22 




14 


14 


15 


12 


11 . 


11 ■ 


13 

8," 


i2 


23 , 


18 



100 
12 

■29 ' 
11 
' 9 
12 



100 

12 
12 
17 



100 100 . 



18 
25 
- 23 
10 ■ iv io 
10 8 

ir 



100-100 100 



19 
16 
22 
12. 
11 
20 



' 21 
19 
20 
11 
9 
21 



19 

17 

20' 

13' 

12 

19 



24 

100 

20 
21 
22 
■ 9 
- 8 
■ 20 



100 

28 
18 
20 
, 9 
9 
15 



includes prWigiy^od nul^ifanil^y housing completions 
Mota: Totals 



and "Caaaua Dlv^alona" ara daacrlbad in Api>«Qdlx C. 
ky not add dua to rounding. j ^ 



Source:- U.S. Dep.artment of Commerce, But^d^u of tjie Census 

Cl?aracterfst.ics of New Housing; :<m76 .: Constructinn 
„ , Repotts, Series C-25, Washington, \-$)'.,C , 
Table 17 (algo. previous years) °. 



r 



1, V ^ 



Table StU. Hoie insulation by House Heating Fuel* '19?S 
; : ■ ' (10') 





Utility gas , 


Bottkdj'-t^nk; or LP gas 


Fuej oil' 


Electricity 'J 


All other or non'e 


1 

' .Total 


• Total . " . 

■ .. ■> ■ 

Storm window or other ' 
ptotective window covering ' 
Al l windows coveref , 
Some windows covered 
, No windows coyerell. 
Not reported " 


■ 27483.0 


. ■ ' 3155.8 


9949.2 


4775.5' 1 


"V 1 


46869.2 


12053.7 
2393.7 
12945.8, 
■89.8 


< 

1124.5 : 
306.9 
1716.5 • 


i 

6332.5 
> 1473.7 

2106.1 
' j56.9 


4 ■ « 

i ■> 

^ ,■ 

1950.7- 
422 R 
2383.4 
18.7 "■ 


", ^ . ^ '• 

' 275.6 ■ 

, 1028,3 . 
5.8; 


21737J 
4/yj.i 
20180.1 

is.9.1 


Storm doors . ^ 
r All doors coverfed ' - 
* ' ■ Some doors covered 

No doors covered 

Not'rep(ji*ted . 


13094,0 ■ 
• 2996,7 
■ 11295.7 
. 96.5 


» 1186.2 
344.0 - 
1'61S.7 ' 
9.9 


6668.9 
1338.9 
,1894.5 
' 46 9 


\\^'\ 1 ' 

- 56S.1 
^ 2337.2 

■ f 


' ■ . 
oil, 1,1 

1510 ' 
, 1039'.2 . ■ 


' ,5395.7 
18182.2 

' 1/0,0 


" A^tit or roof insulation 

. ^ j. Yes V ' ' 

Don't know or now reported 


20640.1 
4368.5 " 
■ 2474.5 


■ \ ■ . \- 

. 1894.3 ' ' ' 
V 1024.6 . ' 
-236.8 


7877.3 ' 
: 1492-0 
579.9 


f 

. f 

4228.0 .\ 
309.8 
• 237.7 


' 499.f 
816.8 ' 
" i, 189.5 


t 

■ 1 

^35139:1 
8011.8 
3718.3 


Homes with qne or more of 
..these types of ./insolation 


'23244.6^ 


: ' , 2270.5 ' / 


9308.8 f 


-4432.1 V 


' ■ 'i » 
760.5 ' 


40016.'5 


Hoies with one or ibre of 
these typjl^ of, insulation' 
.■ as a perceiitage- of total 


* 

.84.58 


71.95 


93,36 ■ 


■ 92.81 ■ 


50.51 - 


85.38 



fJote': Totalsjay not add=iue to roundine. 
Limited to occupied on'fe - family detached housing units.. * 

Source: U.s; Department of Conierce, Bureau of the Census ,:^ Ann|jl Ho using Survey: 1975 FEA SDecial 
: ' ^tabulation, Washington, D.C., February 1977. ' ' ' — ' 
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'r' , ,. .Tabl,e,;5.13.. .{jetr'of it 'lipme {nsulation^ by House 



Fuel,- 1975 '. , 



Sloni windows! dddc(f ; v.,14 447 i,7;^t'>'^ ' :i /m' i ■ \-" ■ ' 



•0.1." ' 



90.8 •.■•!r,'V 



Attic insulation addadr 
. Less than^ inches " ^ 

3 inches to 6'i|iches j 
■J 6 inches or MTe ' " "\ 304..^ i 

^ Don't linipw or not reported^ 136.0 , ' ]' 

Kali insulation add 
Ifes 

'Nor fepoi^ied. ' 




, 234.7;.^, .u. i20.r,., '/^ ■23.1 

■'• ■ V ^ . ' 

638,8 'f' .287.?. '. 
. 50.7- .; • 24.8,>r 



48.4 
•6.4 

,343.1 ^ 126.3 ;. ' , . .^ 26 2' 
195. S'' * IOS.9.^ : . .12.3 > 



1,020.9 

26,SJ0.V 
■ 2,657.4 , 
22,934.8- ■■ 
•937.9 •„ 

V239.7;a',. 

1-79.1, 
:i,17l'9V 

' 236.4 



* ■ 




'''u t;'::' ^iu... ^3.093.6 



» !>.0i T/ • t 



■, 429.1 '146.9 . 5 23-.7 " iMu^ ' 

: .....6.0: , .:;2.8 . - ■ - us 



'weather .stripping, added' '• ' v <S,897,.8 
%SiQn doors, stora wirtdows; 



.» r 



67'.0 ■ V ■ ; 



■ ,137 

' : 820.1 . ' ^ 
' •■ ■•■'38.2.,'- 
■ ,. ii ■ 
■ Stom doors, jton window, 
attic insulation, wall .' • , J 
^insulation, caulking, or-' . - , . ■• ■ i - , . 

■ r^"^'!^. ^^.V'' '"^.637.6 V L?2L4 /':;:'2i3J.;.:'-:i().J94.2 



r 4 . * 

H 



^^attic, insulation, wail - J'" ■■■ - - '^ . ' ' t ' a'** ' ' " r ■ • ' ' ■ ' ' i""' v ' 

• insulation, .caulkiAf or ''.''^ .A' ' '.i ' ''5iv''. . . '^'a^.'. 
\wcathcT.5tripping added as, : ., , i .V , . < ' ' ' \' ■ V-" 

* Stoni . windows, ^stoni doors. i» - i . ' i ''. . . " ; • , ' r f • • . ' / / 



^ 



Stoni .windows, \sJtoi;n doors ^ 
^it attic: iosulation added ' 



3420:S 



^ Stoia windows, stona dooT^/ ; .rf- ; : ^ 
or attic insulation* a^ded M . ^ * L»- 
*atf a perccnt^igp ojp. fotaV' ' 12.4S' 



:j i?iS8„ 'V: * . 17.63 :. 14.3V .> Ml .4" ' v . •.rt ^, • , '" ^ 



.Includes occupfikd onc^faaily dierickcl.h'ousing.'units; ^ 



Total includes those uiiijts report yig r«twf it projects. 



L ■'■■1 ' 



>Source.: i U,§. J^partinerft of Coira^^^^ ^ 



Table S.14. Thermal Resistance (R) Values of Insulation by Percent 
of Single-family Detached Units in 1974 
1^ 



N.E. 



• Total number of units 
Exterior walls 

None 

': R-3 
R-7, 

R-n 

R-19 
Other 

Ceiling roof 

None 

R-9 

R-11 

R-15 
. R-18 
'R.19 

R-22 

R-26 

Other 



Floor joists 

None . 
R-7,. 
R-11 
R-19 
Other 



b:n.c.' >N.c. s:a.- E.S.C. , 




12,000 


18,000 


8,400 


24,000 


7^200 


ifi>nnn 


in flW . 


.1.1 


1.2' 


, 1.9 


29.5 


2.2 


^•1 


0.8 


, b 

6.3 


'6.6 f 


;• 0 
0 


. 8.5 


0.8 ' 
9.7 


0.3 , 
5.9 


.40.8' 
2.9 


92.6 


91.9,, 


90.S 


59.2 


86.4 


89.7 


55.5 

0 ' 


0 


0, 


S.7 


0 


0 




.0 


■ 0.3 


1.9 


' 0.2 


•0.9 


0 


■ 0 ■ 



0 1.6 

2.8 ^^.7 
■ 0 11.4 
20.7 9'.3'. 

6.9 3.6 
32.7 46.0 
29.1' .27.2 

' 0.2 

3.0 0 



3.3 


'2.3 


' 1.3 


4.2 


5.4 


7.S 


8.. 9 


8.5 


4.7' 


3.3 


0 


0 


, 0.7 


2.0 


>i;a.6 

45.6 


35.9 


32.7 


54:. 3 


45:6 


23.7 


■ 24.5' 


5.6 


15.1 ' 


■ 5.2 


12.5 ■ 


1.1 


22.2 


V 13.9 


26.9 


13.2 


9.1 


1.9 


11.5 


11.3 


3.6 


19.6 


5.1 


.2.1 


0.7 

0 


0.3 


,/ 1.8 


0.*4 


-0.9 



1.2 
11.6 

7.1 
■ 9.4 
47.8 
20.8 

1.6 



6.0 
9.6 
15.1 
■69.2 
0 

0.1 



4.8 

4.5, 
16.3 
28.2 

4.4 
41.6 

0.1 



8.3 
5.9 
7..3 
77.8 
0.4 
0.3 



2.9 
5.2 
5.1 
34.7 
10.2 
27.3 
10.7 
3.5 



6212' 


53.4 


79.9 


69.8 ' 


50.8 


.52.4* 


0 


7.7 


1.4 


, 0 


0 


0 


28.6 


38.9 


10.7 


. 0 


49.1 


/47.1 
0 


8.1 , 


0 


7.9. 


29.6. 


-0/ 


1:1 


0 


0.1 


.0.6' 


o.if 


0.5 



1.-0 
15.6 



0.1 


i' 0i4 


85.J 


; 63.4 


0 f 


1.0 


16.4 

'0 


32/1 
3.4 


0 


, . 0.1 



, Note: Idaitical infonation is available fron this source for the years 1961 and 1S73. \ ■ . 
\ Sma: National Associate of Hoie Builders Research Forndfltion,' Office of Tectnology Assessient Consress 
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yable 5 •15, Average 



for^ Selected 



Annual' C-limatological Data 
Cities 



Division, city, and state 



Maximum 
Temperature 
(F') 



MiniMua 
temperature 



recipitation 
(in.) 



Mind speed \ 
(■ph) ^ 



Heating degree^ 
days« 
(65' basb) 



New England 

Hartford, Conn. 59.6 

Portland, Maine 55.3 

Boston, Mass. 58.7 

Concord, N. H.^ -57.5 

Providence, R.\I. 59.0 

Burlington,, Vt.\ 54.2 

Middle/JMljntic^" _ 

Atlantic City, N. J. ^ 
Albany, N. Y. 
Philadelphia. Pa. 

Soutli Atlantic^ 

Milaington, Del. 
Washington, D. C. 
Jacksonville, Fla. 
Atlanta, Ca. 
Baltimoru, Md. 
< Charlotte, N. C. ) 
Colufflbia, 5. C. . " ' 
Norfolk, Va. ^ . 
Charleston/, W. V^. 

East North Antral*' 

Chicago, 111. 
Detroit, Mich. 
Cincinnati, Ohio 
Indianapolis, In^. 
Milwaukee, Wis. 1^ 

East South Centr^l^ 

* Mobile. Ala. 
Louisville, Ky. 
Jackson. Mia^^ 
Memphis, Tenn. > 
West North Central^ Y 

DCS Moines, Iowa 58.3 

Wichita. Kans. 67.6 

Duluth. Minn. ^ 48.1 

Kansas City, Mo. 63.7 

Omaha, Ncbr. 62*.8 

Bismarck, Dak. 53.5 

Sioux Falls, S. Dak. 56.5 

West South Central^ 

Little Rock, Ark. 72.6 

New Orleans, La. 77.7 

Oklahoma City. Okla. 71.1 

Dallas. Tex. 76.5 

Mountain^ ' * ^ ' 

Phoenix^ Ariz. 85.1 

Denver, cfolo. . 64.0 

.8oise. Idaho 62.6 

Creift Psils, Mont. 55.9 

Reno, Nev. 67.0 

Albu^erque. N. Mex. 70.0 

Salt Uke City. Utah 63.8 

Cheyenne. Wyo. 58.8 

Pacific"^ 

Juneau. Alaska 47.0 

J^s Angeles. Calif. 69.2 

ilonolulu, Hawaii ^ 83.3 

Portland, Oreg. 61.6 

Seattle. Wash. ' 57.2 



38. 6 
34.7 
43.8 
.33.7 
4Q.9 
3^.5 



4^,37 
40.80 
*42.52 
36.17 
42.75. 
32.54 



9.0. 

8.8 
12.7 

6.7 . 
)0;8 



59.4 
58.3 
64.4 
62.2 
55.1 



77.3 

6, 



65. 9 
71. 7U 



41.8 
41.4 
^3.5 
42.4 
36.3 



57.4 
45.3 
.52.8 
51.5 



39.7 
45.6 
29.1 
45.3 
40.2 
29'. 3 
34.2 



49.3 
58.9 
48.7 
54.4 



55.4 

32.2 

39.1 

33.8 

31.7. 

43.5 

38.2 

33.0 



33.5 
54.1 
691.8 
43.6 
43.3 



34.44 
30.96 
39.04 
38.74 
29.07 



66.98 
43.11 
49.19 
49.10 



30.85 
- 30.58 
30.18 
37.00 
30.18 
16.16 
24.72 



48.52 
56.77 
31.37 
32.30 



7.05 
15.51 
11.50 
14.99 
7^.20 
7.77 
15.17 
14.65 



54.67 
1 1 . 59 
22.90 
37.61 
38.79. 



10.3 
10.2 
9.1 
9.7 
11.8 



9.3 
8.4 
7.7 
9.2 



11.1 
12.6 
11.5 
^ 10.1 
10.9 
10.6 
11.2 



8.2 
8.4 
12.9 
11.2 



6.0 
9.0 
9.0 

13.1 
6.3 
8.9 
8.7 

13.3 



8.5 
7.4 
11.8 



6,3S0 
7,498 

\5,621 
7,360 
5\972 
7;fl76 

\ 



63.6 


4'3.8 


45.46 T 


, 10.8 


\ " 
4,946 


58.1 ' 


37.1 


33.36 


8.8 


6,88^ 


64.2 


44.9 


39.93 


9.6 


4,8(5 












r ' 








^^63. 7 


44.3 


. >^0.25^ ^ 
38.89 


9. 1 


4,940 


66.7 


47.8 


9.3* 


4,211 




58.7 


■ 54.47 


8.6 


1,327 


So. 3 ' 


51.3 


48.34 


9.1 


3,095 


•^65.1 


44.8 


40.46 


9.5 


4,729 


71.2 


49.7- 


• 42.72 


7.6 


3,218 


75.4 


5r.5 


\ 46.3tf 


7.0 


2,598 


68.0 


50.6 


\44.68 ». 


10.6 


3,488 


66.0 


44.4 


140.75 


6.5 


4,590 



6,127 
6,228. 
5,070 
5,577 
7,444 



1,684 
4,645 
2,300 
3,227 



6,710 

4,687 

9.756 

5.161 

6.049 

9,044** 

7,'838 



3,354 
1.466 
3,695 
2,383 



1,552 
6,016 
5.&33 
7.652 
6,022 
4,292 
5.983 
7,255 



9,007 
1. 819 

4.792 
5,165 



\ 

4 



^Based on a standard 30~year period, )941-li970. 

c ♦.,1 ■ ■ 

*U.S. National Oceanic and Atmospheric Administration period of record through 1974. 

« 

^"Cenaus Regions" and "Census Divisions" are doacrlb«d In Appendix C. 



U.S. Department of Conunerce, ^Bure^^u of 'the Census, Statistical 
Abstract of the United States , 97th Edition, Washington, D.C:,.^ 
1976, Table 325, Table 326, Table 329, Table 333,' and Table 334, 



The citiej seleot^^ this table represent EAdf of the nW census 
.DIVISIONS^ They WERrR)vi©o^ to present an indication of 

THE VARIATION^ BY CENSUSjf^DIVISION^ OF PRECIPITATION^ IjfIND SPEE 
HEATING DEGREE-DAYS. OVER A 30-YEAR PERIOD. 



Table 5.16* Average Monthly Climatologica;! 

Data by Selected Cities*^ ^^.^ 



Precipitation, in. 

Los Angeles, Calif. 
Great Falls, Mont. 
Denver, Colo. 
Dallas, Tex. 
Des Moines, Iowa 
Cincinnati, Oh^o 
Charlotte. N. C. 
Jacksonville, Fla. 
Albany, N. Y. 

Wind speed, mph 

Los Angeles, Calif. 
Great Falls, Mont. 
Denver, Colo. 
Dallas, Tex. 
Des Moines, Iowa 
Cincinnati, Ohio 
Charlotte) N, C. 
Jacksonville, Fla. 
Albany, N, Y. 

Heating degree-days^ 65° F Base 

Los^Angeles, Calif. 
Great Falls, Mont. 
Denver, Colo. 
Dallas, Tcjc.. 
Des Moines, Iowa" 
Cincinnati, Ohio 
Charlotte", N. C. i 
' Jacksonville, Fla. 
Albany, N. Y. ' 



Jan. Fob. Mar. Apr. May June July Ailg. Sept., Oct. Nov. 



2.52 
0.88 
0.61 
1.80 
1.14 
3.34 
3. '51 
2.78 
2.20 



2.32 
0.75 
0.67 
2.36 
1.05 
3.04 
3.83 
3.58 
2.11 . 



1.71 
0.97 
1.21 
2.54 
2.31 
4.09 
4.52 
3.56 
2.58 



1. 10 
1. 18 
1.93 
4.30 
2.94 
3.64 
3.40 
3.07 
2.70 



r 



0.08 
2.37 
2.64 
4.47 
4.21 
3.74 
2.90 
3.22 
26 



0.03 
3.11 
1.93 
3.05 
4.90 
3.81 
3.70 
6.27 
3.00 



6.7 


7.3 


8.0 


-8.4 


8.2 


7.9 


7.6 


15.8 


14.9 


13.5 


13.2 


11.5 


•11.4 


10.3 


9.2 


9.3 


9.9 


10.4 


9.4 


9.0 


- 8.5 


/ 11.5 


. 12.3 


13.4 


13.2 


11.6 


11.1 


9.8 


11.7 


11.8 


13.1 


13.4 


11.7 


10.5 


9.0 


10.7 


10.7 


11.2 


10.9 


^.9 


7.9 


7.1 


8.0 


8,. 5 


8.9 


^9.0 


7.7 


6.9 


6.7 


8.5 


9.7 


9.6 


9.3 


8.9 


8.6 


7.7' 


^.8 


10*3 


10.5 


10.4 




8.1 


7.3 


331 


2170 


267 


195 


4 


71 


19 


1380 


10F5 


1070 


648^ 




162 


18 


10§8 


902 


868 


525 


253 


80 


0 


626 


456 


335 


88 


0 


0 


0 


1414 


1142 


964 


465 


186 


26 


0 


1051 


888 


V22 


341 


138 


9 


0 


710 


588 


461 


. 145 


34 


0 


0 


348 


282 


176 


24 


' 0 


0 


0 


1349 


1162 


980 


543 


253 


^ 39 


. 9 




Based on stah4A^^^-yH^ period, 1941-1970. 

jSpurc?: U.S. Department of Commerce, Bureau of the ,densus. Statistical 
\ • Abstract of the United States / 97th Edition, Washingjton, D.C., 
^976, Table 329, Table 333, and Table 334. '''' 
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Figure 5,3. .Normal Seasonal Heating Degree-Days (Base 65yF) ,1941-1970. 

Source: James A. Ruffner and Frank E;. Bair (Editors), fhe freather Almanac , 
2nd Editipn.: Gal^^Research Company, Detroit, Mich., 1977, p. 306. 
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Table 5.17; Cooling Deigree-Days by Selected Cities 



OlvlAlots •nd dcy 
md acata 


1974 


197S 


1976 


Nonaal^M 
Jan. to Dec. 


New England^ 










Hartford, Conn. 


764 > 


8^ 


819 


S84 


Portland, Maine 


296 


3S1 


308 f 


252 


Boston, Haas. 


646 


862 


89S « 


661 


Concord, N.H. 


302 


SS3 


419 


549 , 


Providence, R.I. 


666 


694 


631 


532 ^ • 


Burlington, Vt. 


442 


699 


483 


396 ^ ^ 


Middle Atlanti^c^ 










Atlantic City, N.J. 


906 


883 


765 


864 


Albany, N^. 


386^ 


■ 597 


476 


574 


Philadelphia, Pa. 


M65 


1.243 


1,211 


1,104 



South AtUnti<" 

Nilaington, }Del . i , 109 

Washington, O.C. 372 

Jack sonv i 1 1 ^kf^\ a . 2 ,'460 

^ Atlanta, Ca.^ .1,506 , ^ 

^^lti»ore, M^. ' t , *" 1,038 1,245 1,149 ),108 ^.W" 

CRftC^tte, N.C. 1,337 1,601 1,255 4,596 

ColujsMa« S.C. 2« 195 

Norfolk, Va. 1,531 

Charleston, N. Va. 910 
East fJorth Central^ 

Chicago, 111. 
Oetroit. Mich. 
Cincinnati, 6hio 
Indianapolis, Ind. 
Milwaukee, Wis. 



MOl 


1,003 


992 


1,001 


779 


) 940 


2.784 


2,179 


/ 2,596 
^ .1.589 


1.600 


1,254 


1,245 


1,149 


1.108 


1,601 


1,255 


/l,596 


2.230 


1.975 


2,087 


1,744 


1,558 


1.441 


1,074 


801 


1,055 



East South C^htra/' 

Mobile. AlaNv 
Louisville, Ky>^ 



610 


•1,040 


766 


664 


854 


^025 


967 


743 


1,024 


1,564 


908 


1.118 


850 


1,046 


770 


974 


386 


598 


667 


450" 



2,548 2,732 2,405 ^ 2,577 

1,055 1,506 1,130 1,268 

Jackson, Miss. 2,036 2,300. 1,943 2,321 . 

Meaphis, Tenn. 1,840 ^2,184 1.800. 2,029 
West North Central'' 

Oes Moines. Iowa 9^4 1,237 1.050 928 

Wichita, Kans. 1,466 1.512 1.417 1.673 

Duluth, Minn. 149 229 ^71 176 

Kansas City, Mo. 1,159 1,534 1,296 1,420 

Oaaha, Nebr. 1,021 1,389 1,249 1,173 

tBisaarck, N. .Dak. 409 433 663 487 

^Sioux Falls, S. Oak. 751 910 1,040 719 

West South Centra/* 
Little Rock, Ark. 

New Orleans, U. '2,655 2.637 2,390 2,706 

Oklahoaa City, Okla. 1,651 1,615 1,702 1,876 

Dallas^ Tex. ^ 2,578 2,609 2,251 2.587 

Mountain 



Phoenix, Ariz. 


4,285 


3.785 


3,965 


3,508 


Denver. C^lo. 


715 


554 


667 


625 


ioise, Idaho 


851 


789 


535 


714 


Great Falls, Mont. 


473 


315 


389 


339 


Reno. N«v. 


258 


. 34^ 


236 


329 


Albuquerque, N. Mex. 


1,353 


1,100 


1.141 


1,516 


Salt Uke City. Utah 


1,191 


900 


943 


. 927 



Cheyenne. Wyo. 
Pacific^ 



Juneau. Alaska 


0 


7 


6 


0 


Los Angeles. Calif. 


627 


505 


864 


61S 


Honolulu, Hawaii 


4,643 


4,166 


4,595 


4.221 


Portland, Oreg. 


409 


542 


216 


500 


Seattle, Wash. 


184 


120 


73 


185 



^3(^«ar av«raca^ 

y^Zmmtm latlona'* aod **C«€m Dlvlaloo.- ara da«;&rib«d In Appaadlx C. \ 




Department of Commerce, National 
Oceaijic .and Atmospheric Administrjation, 
Climatological Data , National Summary, 
Vol^ 27, No. 12, Abbeville, N.C, 
* Decenrt>er 1976, pp.* 13-16. (Also 
/^^revious years.) 

-.■^ ' . 
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Figure 5.4. Normal Seasona/ Cooling Degree-Days (Base 65"?) 194H970. 

.^ource: James A. Ruffner and Frank E. Bair (Editors), Thq Weather Almaitoc , 
2nd Edition, Gale Research Company,' Detroit, Mith., 1977,, p. 307. 
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Average Annual Humidity by SeLectedT Cities'^ / 



1:00 /a^ 




Hartford, Conn, 
rortl«jid. MilRf 
loiton, Htsi. 
• Concorti. M. H. 
Provid«nc«» R. I. 
■Mrlington. Vt. 

Middlo Atlantic'' 
Atlantic City. N, J. 
Albanr. N, Y. 
Philadalphia. Pa. 

South Atiantic^ 

tfilainfton, D«l. 
Mashlngton, D. C, 
JackaonVilla. Pla. 
Atlanta. Ca. 
Baltiaora. Md. 
Charlotte. N. C. 
.Coliabia. S. C. 
Norfolk. Va. 
'Chafroiton. «. Va. 
. E«it North Cantral' 

Chicafo. 111,. 
Indianapolis. lad. 
D«troit« Mich. 
Cincinnati. Ohio 
Militaukao. «is. 
East South Cantral' , 

Mobil*. Ala. 
LouisvllU. ly, 
Jackson. Miss. 
Maaphia, Tann. 

Vast North Cmtral' 

Dos Molaas, lOM 
Michita. Kans. 
Ouluth. Minn. 
Xansaa City, Mo. 
OMha. Nabr. 
•iimrck. N. Dak. 
5lou« Palls. S. Dak. 

Wost South Cantral' 

Littlo Rock, -Ark. 
N«w Orlaana. U. 
OklaKoMi Citr. Okla. 
Dfllaa. Tax. 
MMintain' 

Phoaiilji. Arlt. 
J>onv«r, Colo. 
«lois«. IdaJio 
Croat Pal la. Mont. 



?6 
10 
7S 
M 

77 
^6 



81 
82 

72 



7:00 AM 1:00 PM -7:00 PM 1:00 AM 7:00 AM 1:00 PM 7;00 PM 1:00 .AM 7,00.AM . 1:00 PN /7:00 PN 



/ /- 



iiano . nWw • ' > 

Albu^uonW. 
Salt Ukotit 



N. Mn. 
titr. Utah 
diayamia. wyo. 

Pacific" 

Jun««u, Alaaka 
Ua Aiigolaa. Calif. 
Honolulu. HaMll 
Portlaad. Orog. 
SoattU. iatJi. 



76 
83 
90 
79 
77 
77 
86 
77 
80 



76 
83 
71 
NA 

77 



83 
75 
86 
83 



74 
75 
II 
72 
77 
80 
75 



. 82 
84 

75 

75 ■■ 



30 
38 
47 
48 
42 
35. 
44 



78 


S3- 




63 


78 


60 




72 


73 


57 




65 


84 


S6 




68 


75 


5S 




66 


77 


61 




6S 


80 


S8 




73 


82 


S8 




69 


73 


52 




60 




55 




64 




1 57 




67 




58 




77 




S7 




63 




58 




64 


83 


57 




63 


90 


54 




66 


78 


57 




68 


85 


60 




63 


80 


62 




65 


87 


66 




71 


73 


57 




60 


NA 


NA 




NA 


79 


64 




68 


87 


59 




68 


80 


60 




61 


90 


S9 




66 


87 


64 




66 



>'81 
63 
73 
70 
NA 



78 

80 

84 

78 ' 

82 

8S 

82 



86 
87 
81 
84 



2i 
39 
38 
43 

30 
27 
40 
36 



73 
67 

S8 < 
S5 

NA ^ 



59 

57 

68 ^ 

58 y 

60 

S9 

S7 • 



55 
59 



60 
56 
S8 
52 
47 
S8 
54 



83 
80 

71 
73 
NA 



^ta froB airport unl^a othonrtoa' indicatod. 

h 

Local tlM ytt ropertli^ atatlona for aach ra^lag. 
"Xanaua RhIom** and Xams Divltlona** aro doscrlbod In Appandli C 
NA - Not airallakl*. 




Source: U.S. Department pf Compeer Nat ioiklOcew^ Atmospheric 
Administration, Climatologiciil Data ^ /Sinual Summary, Asheville, 
® N.C., Decembet 197^6, pp. 38^47 .(also previous yearsU 



/ / 



I 
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T^bXe S.ig. 



Sunshine for ^eletted Cities: 
Month and Year, 1976 ^ 



Total Hours by 



Fib. Hkr. Apr. M»x Jun« July Aug. S«pt. Oct. Nov. D»c. 



4-xMr 
annuAl 



Hartford, Conn. 162 204 212 

Pbnuml, Halnt 158 170 221 

Boaton, Hua- ^47 

Concord , N.lH. 139 145 196 

^rovldanca,^. X. 142 19S 209 

turlington, yt. ^ 129 114 162' 

Nlddla Atlanbl'c^ 

Atlantic^tx, N. J. 148 206 226 
Albany, N. Y. _ lS2l 160^ 228 
Phlladalphla, Pa.--' 

South Atlantic ' 

NlUington, Dal.^ 

Nashlngton, d. C. 

JackaofvlllaT Fla. 

Atlantic Ca. 
- Battl«ofa» Md. ^ 

Charlotte » N. C. ^ 

Columbia » S. C. 

Norfolk, Va. 

Parkaraburg, N. Va. 

East North Cantral^ 
Chicago, 111 . 
Detroit, Mich. 
'Cincinnati, Ohio 
IndlanapoUi, Ind. 
MllwauW; Nli.^ 

^st Sou£i Centra l^r: 
BiralnAuui, Ala. ~ 
Loutvill^^ %y 
Jackson, 
Meiaphlf, Tt _ 

Most Norch Central^ 
Des Moinea, Iowa 
Wichita, Kan».,'^ ' 
Duluth./Mlnn. tM 
Kanaak Clt/, Mo. 
OiiahV* Nabr. 
Blsaan;k, N. Dak. 
Rapid City, S. Dak. 

Mast i^th Central^ ^ 
Little Rock. Ark. 
New Orleans. La. 
Okalhona Clt/, Okie. 
Houaton, Tax. 

Mountain^ 

"Phdienrx,~Arli'. ■ 
Denver, Colo. 
Boise, Idano 
Greet Fella. Mont. . 
Reno, Nevl 

Albuquerque, N. Mex. 
salt LaJia Clt/, Utah 
Cheyenne, Vyo. 

Pacl,flC^ 

'Ouneau, Alaaka ^ 
Loa AftgeUs, Calif. 
Honolulu, HaMll 



239 
2S9 
267 
267 
215 
2S3 

266 
281 
293 



235 
266 
339 
292 
258 
196 

262 
199. 



252 
289 
342 
293 
260 
289 

267 ' 

279 

250 



284 
298 

320 
294 
278 
297 

272 
259 
280 



284 

283 

303 

ist 

30B 

246 
306 



226 
252 
2S4 

237 



308/ 
162 V 



230 
213 
225 



161 

222, 

187^ 

189 

169 

139 

166 
110 
U4 



168 
165 
175* 
177 
189 
82 

165 
1^ 



Portland, \ Ore g. 
SeA|j^e, MaB>i. 



NA 


NA 


NA " 




<*A 


MA.-. 




NA 


NA 


150 


, 197 


186;^ 


' J'3SS'-iTc-, 


V 311 


304 


310 . 


,314; 


.^r 219 


212 


^ 222 


263^ 


.298 


271 


. 276 


316r 




iTj:^:.;22l' . 


> F92 


244 


190 


^ 307 ' 


233 , 








164. 


200 


213 


318 


263 


258;^- 




; 286 ' 




223 


257 


253 


354 


339 


2i$' 


■30r 


^;290 




207 


236 


185 


306 


203 


151 . 


273 


■"275 


175 


21S 


228 


241 


310 


.223 


229 


NA 


NA 


NA 


^119 


180 


245 


314 


306 


245 


-276 


283 


210 


146 


t69 


215 


292 


.305 


317 


331 


310 


25? 


107 


146 


183 


266 


2/12 


333 


318 


308 


254 


100 


141 


^2 


222 


184 


142 


229 


248 


202 


132 


184 


•«6 


287 


271 


276 ' 


317 


309 


;^40 


ISS , 


173 


176 


253 


293 


327 


338 


309 


S249 


203 


184 


190 


250 / 


246 


253 


214 


303 


224 


173 


179 


174 


283 


248 


236 


348 


344 


266' 


179 


177 


163 


290 


244 


276 


275 


.250 


215 


220 


198 


215 


314 


289 


325 


400 


375 


273 


184 


197 


216 


255 


294 


355 ' 


346 


308 


264 


239 


272 


273 


238 


317 


376 


373 


353 


273 




157 


147 


249 


336- 


326 


359 


337 


256 


186 


207 


245 


319 


375 


367 


389 


241 


319 


210 


190 


207 


231 ^ 


307 


338 


271 


300 


265 


154 


166 


183 


261 


368 


348 


375 


354 


312 


182 


213 


224 


213 


283 


322 


353 


332 


276 




238 


-283 


334 


362 


}S4 


386 


372 


313 


201^ 


221 


191 


318 


262 


343 


286 


320 


268 


261 


247 


266 


^200^ 


245 


NA 


585 


NA 


231 


198 ' 


190 


124 


161 


256 


296 


198 


291 


252 


285 -- 


/ 

^-244-— 


311 


332 


3M 


411 


35.6 


389 


296 


218 


249 


292 


265 


291\, 


^6 


341 


309 


242 


148 


169 


278 


297 


392 


360 


377 


314 


288 


' 114 




267 


208 


313 


209 


366 " 


356 


318 


204 




315 


335 


421 


424 


409 


377 


'322 


276 


244 


270 


' 310 


330s 


368 


330 


320 


262 


161 ' 


186 


251 


282 


346 


374 


388 


382 


305 


|6I 


173 


246 


182 


212 




253 


239 


219. 


42 


119 


96 


212 


166, 


138 


207 


206 


135 


282 


182 


324 


308 


NA 


380 


356 


390 


250 


208 


162 


194 


197 


262 


226 


270 


282 


242 


87 


13» ^ 


252 


258 *=:;^285 


292 




231 


233 


. 71 


151 


199 


260 


325 


318 


337 


145 


207 



NA 

167 

237 



160 ' 



154 

172^ 

156^ 

151 

170 

113 

159 
138 
168 



NA:> 

189 



i584 . 2559 
2775 2506 
2928 1^ 2720 



2681 
2)53 
3192 

2675 
23«2 
■2742 

NA 
.2843 
2923 



158^- /^7Sl. 



.206 
214 
188 
148 

176 
•»^1S7 
151 
189 
152 s 



200 
36 



?3I 



203 
210 
126 
233 
207 
194 
240 

261 
236 
202 
199 ^ 



201 
190 
179 
219 
159 



176 
149 
177. 
200 
188 

177 
217 
^185 
201 

209 
245 
121 
211 
195 
162 
186 

231 
190 
203 
158 



184 

162 

NA 

124 

167 
140 
146 
174 
164 

169 
205 
171 
212 



3053 
2565 
NA 
2607 

2857 
2604 
2124 
2793 
2778 . 

2612 
2873 
2636 
3259 



236 
173 
88 
157 

226- 
165 
239 
K6 



3007 

;g 3428 3021 . 

B : 2642 X 2340 
16' 3427 



2532 
2460 
1867 

2461 
2251 
2567 



NA 
2589 
2630- 

>M92, . 

2647 
NA 
2378 

1 

2575 
2409 
2132 
NA 
2401 

2543 
2471 
2502 
2867 



2663 

3021 



^Average of 19:t3 through 1976. 



TT 



**Ce«au« MgioM** nd **Caiuiue Olvleiou** era daccrlbad la Appaodlm C. 
^^^^ iafocMtlon U available fro« tbla aourca for aoj ctciae lo DalaMara. 



Ifot avtll^e. 




2894 


2765 


2963 ^ 


2770 


29B4 


2984 






NA 


/ 


3oor 


NA 


NA 


NA 


2478 tf^ 


2421 


3911 


3918 


3284 


3172 


3273 ^ 


NA 


2747 


2685 


37B8 • 


3821 


3487 


3342 


•3447 


3237 


^84 


2759 


1407 


^384 


NA 


NA 


2678 


2732 


2499 1 


2285 


i2291 V 


2322 



Source: U.S. Department of Commei'ce, National Oceanic and Atmospheric 
Administration, Climatological Data , Annual Sunim^iy, / 
Asheville,4L C, December 1976, pp. 35—37 (also previous 
years). ^, 
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. • -Chapte^: 6 is .a bi?ief., introduction to economic indicators and their J 
relation to energy'use; it is generally accepted that economic Iridicators; 

• ii ii^teresting tb note that the gr6s5; '. L 
'national- produ^ (GNP) declineA'in i-Qal terms from 1973 .to 1975 - ^he ; V 
oil embargo years (Table 6.1)../ This is in contrast to a- consistent , i ' , 
■ iive^ease-; in 'the GNPprior to -1973. -The GNP* is. presented by. industry ' • 
and- sector, although; sev.eVkl independent sources .estimate GNP expend^itures 
b2> education 3nd health. «a ^ -'J ; ■ '"■ ^ . 

Personal con^ expenditures indicate allbcationk" of disposable 

;irtcorae .towafr^^^ Expenditures are presented here in . ' ■ 

both current and p6iflstant° (1972) dollars for comparison.' Several of the • 
categories ^of consumption ^In Table 6.6 show exjienditures for certain 

/•commercidiy^iervites; such as retail aj^ wholesale "trade of food and 

V--. - ; ■ . y ^ • ^ ^ t . ■ 

clothing. Table 6;7 highlights personal ;consum^tion< expenditures for ' ^\ 
.energy in real terms". ' This table indicates that the percentage of income 
spent on energy, hg^ remained relatively constant in «:^al terms. 



A 

165 



Precedhig page blank 




. /. ' -Chapte^: 6 is a bi?ief., introduction to economic indicators and their J 
relation to energy' use; it is generally accepted that economic Iridicators: 
v^®: ii ii^teresting tb note that the gros^ '. L 

'national* produ^ (GNP) declineA'in i-Qal terms from 1973 .to 1975 - ^he ; V * 
oil embargo years (Table 6.1)../ This is in contrast to a- consistent . ^ ' , 
■ iivejcease-; in "the GNPprior to -1973. -The GNP* is. presented by. industry, ' '/ 
and- sector, although; sev.eVkl independent sources -estimate GNP expend^itures 
b» education and health. «» 



Personal consul^^ expenditures indicate allbcationk" of disposable. 
;income .towa:rd^^ Expenditures are presented here in ; • ■ 

both current and p6iflstant° (1972) dollars for comparison.' Several of the 
categories ^of consumption in Table 6.6 show exjienditures for certain 
."commercidl'-^/^ervites; such as retail wholesale "trade of food and 
Clothing. Table 6;7 highlights personal ;consum^tion< expenditures for 
.energy in real terms". ' This table indicates that the percentage of income 
spent on energy, hg^ remained relatively constant in «:^al terms. 
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Table 6.1. General Income Indicators 



I960.. 1965- 1970V 1971^ 1972 • 1973' 1974 - 1975 1976^ 

■"7 ~~ — — — ' — ' — « 

Current hilars . 

7. ■ . ■ /■■■■' k • 



'National income 
Personal income/ 



Gross national pd.ct 506.0 688.1 982.4 k3.f 1171.1 mu 1413.2 ' 1516.3 '1692 4 

Net national: product 45I3: , 630.6 891.6 ' 964.7 1065.8 ' n88.9 ' 1275.5 1355.0 1512.7 

412.0 566.0 79e4 85|.l 951.9 ' 1064.6 'll35.7 1207.6 1349.4, 

■ , 399.7-^ 537.0 801.3 85I.I •942.5 1052.4 1153:3' 1249.7 1375.4 

Disposable-personal income 34,9.4 472.2 ^85.9 742.8 ^801.3 901.7.982.9 1080.9 1181*8 

Constant, (1972) dollar^ \ ; * . . 

; Gross national product 736,8 ■ 95s.9 1075.3 lip7:5 1171.1 1235.0 ' \nu 1191.7 

■ -Net national product . ^,667,4 M8.5 : 975.9 1004.7 1065.8 1123,7 :i055-.7 ■1064,8 U3p./ 

National inco.e 600,0 761,6 864,1 893,7 951,9 1006,2 975.6 ' 949.0 1008.6 

Personal incdie ■ , S82,l 722,6 877.r 894,7- 942,5 994,7' 990,7 982.r 1028.0 

4 .. 7S0.8 773,6 , 801.3 852.3 844.3 849.4 ., 883.3 



^Preliminary. 



h 



■SLrrf ^'^-^'"'^ ^^^""'^ source, 

, ■ ' ' ' ' ■ ' ■ \ ' ■ ■ ■ " 'I.' 

t'i' E""«^^eport of the President, Tra„s.i(fed to the'Wess 

, 0 ether, with the Annual Report of the Council of Econo.ic Advisers, Washinjton - D C 
, January 1977, Tables B-l, B-3,, B-17, 8-18, and B-22, • ^ i'. 
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, Figure 6.1. Gross National Product in Current and 7 
Constant (1972) Dolors. 

Soi^rce: President of the United States, Economic Report of the President , 
Trajismitted to the Congress together with the Annual Report of 
the Council of Economic Advisers, Washington, D.C., January 1977, 
Tables and B-2. 
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Jablo 6.2." Gross National Protfuct by Industry 
. ^ ' . (1972 |109) ; 



Industry 






1970 


^^97], 


:' 1972 


1973 


.1974^ 


1975 


^ 1976^ 


Agriculture, forestry, and fisheries 

1 . ( 


3^.2 


■'33.0 


; 34".3 


; 3'6!l 


' 35.I 


35.9 


. 35.6 


37.7 


'56.8 


Contract construction , , 


,45.6' 


'56.3 




56.1 


56.6 


57.2 


51.6 


49.0. 


■"55:3, 


MAniifartiirino ' 


• 172.0 


235.1^ 


^'2fe0.6 


264.1 


, 28^:8' 


313.0' 


' 296.8 


270.0 


• 304.9 


'Transportation, communications, and utilities 


58.0 


■ 7<i; 3 • 


95. r' 


' . '97.3 


, 103.6 


' 412.6 


112.4 


11,1.5 


116.9 


Wholesale and retail trade 


117,9 


148:6 


178.4- 


18'^. 8. 


'201.2 


212.0 


207.2': 


211. r 


,■219.5 


■■Finance, insurance, and real estate 


102.3 


. ■ t 


.1^3. 7 '.461:7 


168.6 


172. 3' 


173.9 




.193.9 


Services 


"82.2 ' 


101:2' 


124.7 


126.6 


134.5 


157.3 ' 


143.1 • 


144.4 


152.3 


Governraent'and government enterprises 
Other^ _J , ' ' . . ' ■ 


107.2 


127.4 


152.0 


153.1 


15^.9 


159.8 


162.3 


■ 164.0 


1914 


. 22.1 


20.4 


) 25.7 


27.7 


^ 31.6 


'33.6 


25.4 


,31.1 


Total GNP 


736.8 


92S.'9 


..1075.3 


1107.5 


1171.1 


1235,0 


1214.0 


1191,7 


1274.7 



Includes mining,, rest ^of the 'world, aifd residual. 
^976 data from the Survey of Current Business . ■ 

« " ■ 



Source; resident of ifce United States, ,E«Re2orti^^ Trans.itted to the Cemess 

L 0 7 1%V 'T':^'"^ Econo.ic taalysis. '&rof'cu^en/ 
, BusilH'' 5', No, 7,. Kashmjton,, D.C, .July 1977, Table 6.2. : — — 
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' TRANSPORTATION,' 
COMMUNICXnON.UTlUTIiS 7.9% 



\ 



1960 



WHOLESALE AND R£TAIL 



FINANqEJNSURANCE^EAL 




MANUFACTURING ^.3% 

■ I 
/ 

.CONTRACT CONSTRUCTION 02% ^ 

AGRICULTURE. 
FORESTRy.EISHERIES 4.4% 

OTHER 2.6% 

VERNMENT ENTERPRISES 14.5% 



1975 



TRANSPORTATION, 
COMMWICATION.UTIUTIES 9.4% 



WHOLESALE >Jn) RETAIL 




7INANCE4NSURANCE.REAL ESTATE 15.1% 




VICES M2X 



MANOTACTURING 22.7% 



CONTRACT. CONSTRUCTION 40% 

AGR ICULT URE, ' . - ^ 
PPRESTRTJIOTERIES 3.2% 



OTHER 21% 

GoVjaaNMENTifeoVERNMENT ENTERPRISES 13.6% 



SERVICES iai%. 



Figure 6.2. Components of GNP, 1960 and ^1975. 
, (percentage based on constant 1972 dollars) 

Sou^rce:. President of the United States, Economic Report of the 

President > Transmitted to the Congress together with the 
Annual Report of the- Council, of Economic Advisers,. Washington, 
D.C/;* January 197/, Tables B-5 and B -10. 



1 
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• ' -TsMeJ.J. Gross National'Proiiuct by Sector ' 



7 



Sector 



_19601965- 1970 ■ 1971 1972 ^ 1973 i{74 1975 1976^ 



' Curirent dollars 
Business 



. «31,S 89W 989,5 l.iofo l,192.ri,2JJ,S i«, , 

Househ* mdlStltutions 13.8 19.2 31.6' 3U 37.2 , 40.5 4U 49 7 ^ ' 55 9 

12" ■137.4 l«.l 161.6 m 194, 

" « -U , 9.1 . 14.5. 10,6, 13.3 

506.0 ■6M,1 982,< 1,063:4 '1,171.1, y06.6 1,413.2 1,51613 1,692 4 



Total (»■ • 

Constant (1972) dollars 
Business ■ 611.8 776.4 



.3 927.6 ' 989,5 1,050.4 1,027.3' 1,004.1 ' 1,072.0 



teehoWs and institutions '26.8 31.1 36.3 36.6 37.2 ' 38.r 38.2 38.5 40. 



Government 



9" 112.4 135.2 136."0 137,4 ,138.9. 141.5 H4.2 »6 3 
■ " » U 7,0 . 7.6' u' 4.8 5 9 

■ Total G«P - ■ 730 92S.9 M,07S.3; 1,107.5 1,171.1 1,235,0 1,214.0 1,191,7 1,265.0 



Preliminar 

0' 
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g^o^ic Report of the President , fitted to the Congress 
ogether h he.Annual Report SFthrScil of Econpmc Eers, Washington D C 
• January 1977, Tables B-9 and B-10. ' ' : '^'^W9J^! ^-^'j . 

• ■ ■ ■ . » ■ ■ r . 
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. Table 6.4. <3ross National Product Expenditures' for Educa^jjion 



Calendar 
year 



1969 
1971 
1973 
1975 



GNP 



School 
year 



Education''^ f . 

expenditures Percentage of GNP 
($1.0^) 



935,541 
1,063,436 
1,306,554 
1,516,338 



1969-70 
1.971-72 
1973^74 
1975-76 



70^401 
83,221 
98,513 
120,100 



7.5 
7.8 
7.5 
7.9 



Includes expenditures for public and nonpublic institutions 
at elementary, secondary, and higher levels. * 

Source: W. V. Grant and C. George Lind, U. S. Department of 
Health, Education, ' and Welfare, National Center for 
Education Statistics, Digest of Education Statistics . 
19^6 Edition, Washington, D. C, 1977, p.' 25. . 
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Table 6.5. Components of GNP Allocated* ^o. 
' National Health Expenditures 
($106) 



,1972 1973 1974 



Private expenditures 

Health and medical services 50,647 55,846 59,-972 

Medical, research ^ 203 , 208 219 

' Percent of GNP . 4,3^* 4.3 4.3 

Public expenditures ^ 

Health and medical services "29,901 * 33,094 37,243"" 

Medical research , 1,855/ 2,090 2,170 

Percent of GNP * 2.7 ^ 2.7 2.8 

Total expen-ditures .. 82,606 91,238 99,604 

Total percent of GNP 7.1 7.0 7,0 

Note: . Health statistics enS June 30, GNP represents 
fiscal year. ^ 

Source: U. S. department of Commerce, Bureau of the*- 
Census, Statistical Abstract of the United ' ^ 
. States: 1976 , 97th Edition,' Washington,^ D. C, 
1976, Table 104. 
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Table #.6. Personal 



ConsumpliipD Expenditure Product 
(curr^nt^^JlO^) , ' ■ 



Product' 



m 1965 1970 1971 ^972 , W73 .1974 1975 



1576 



Personal consumption expenditures c 

Food' and tobacco ' [ 
Clothihgl accessories, and jewelry 
Personal cjare ' 
Housing, , 
Household operation . 

Electricity 

Gas ' ,' 
Ugl oil andrcoal , '\ 
WafSi^d other sanitary senices 

■ ( 

Medical care ejtpenses 



^28.2 , 432.5 ^17.6 6.67.r' 729.0 809.? 889.6 * 980.4 , 1,094.0 



,86.8 
34.0 
. ,5.4 
.41.9 
33.3. 



'Personal business- 
Transportation 

Recreation , 
Private education and research ^ 
Religious and welfare activities 
Foreign travel and other!> net " f 



I 

4)8 

3.1 
3.6 
1.2 

21.1 

20.2 

41.1 ' 

19.S 

4.4 

4.7 

3.0 



107.2 
43.'3 
7.6 
63.5 
43.9 

6.6 
4.1 
5.4 
1.7 

28. r 

21.9 
; 58.2 
\26.3 
. 5.9 

6.0 



3.2 




181.2 . 203.6 
71.8 76.3 
■ 12.6 . 13.5 
142. .136.5 
85;4 92.5 



13.9 > 
6.7, 
4.0 
7.7 



16.5 ' 
7.6 
4.5 

9.6, 



224.2 
82.0 
■ 14,3 
150.8 
98.7 

19.8 
9.3 
5.0 

10.1 




5,;2 • 5.3 



5.0 



241.6 

89 .;5 

15.3 
167.9 
109.4 

t 

22 .'2* 
11.1 
12,.0 
5.4 

106.4 

ISO.'l 
72.6 
.16.9 
13.8 ■ 
■4.2 



Current dollars are shown here, although Table 6.8 gives the' implicit price deflators which can be used 
to deflate any of the items in this table. Constant (r972) figures for fuel consumption are shown in 
Ta^6.7. ' . ■ ' . ■ 

'I' \ \ ' . ■ 

Includes items not shown 'separately., ■: > , - ' , 

Note: Totals may not add due to pounding. 

Source: U.S. Departtent of Comerce, Bure'au of Econ'omic Analysis, Survey of Current Business , Vol. 57, .\ 
.'■ No. 7) Washington, D.C., July 1977, Table 2.6 (also previous years). 7 
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A 



-w 



table 6:^., Persona^ ConsmptW^xpenditureslor Enem 

- y^' \'..;(l'97Hl(iy , . 



197,1' 197^ 1973 '' 1974"' 1975 t 1976^ 



.'O ' '6J1.7 753.1" ''f^n 759,2 , 770.5 '854.9 

•GasoUne\an.(f oil '"^k, < / ' ' ./ ifi-q' 1.iq n >9r.c,. S/') oi i '4 „ 1;':' 'i : . 
•F}iel .oil and coal ' 



Electricity 
Gas h ' 



V 16.;5 ^m^'m- '24.2 2^9 \i 29.3 ,29.1 '3U0 
f S,2 : 5.7 . ,. 5.7' 6.5-. 7.1* fj I, 7.6 Xl 



-8.9 vl0,9 -IJ.S '12.^ U.5, , , ' 

.4.9 5-.ff 6.2 ^-.6^ 6.5 .>4^ :^6.6^. "'^ ^^'^'^ 



Jqtal personarconsumptioi^expek^ t 100.0 . 100.0 " 100.0 100^0,, lOO..!) lOO.o/'lOOJ ^mo- lobio 
/. GasolipHnd oil ' V , 3.6 3.4. ' d ' 3:4 3 4 39/38 ' \^ 

. -'N ' ' ^'^ ^'^ 0.9 A 0.9 0.9 0.8 0.9'' ^"^ '^'^ 



Gas 



^gg^^ expenditure illicit pric^'deflato;^ailable fro.the ' 

1976 data available from the Suryey'of Current Business ! February 1977 Tahiv-ii v 

c ■ ' ' l ^ ' ~ ~ ■'■ ■■ ^ ■• 

.Data fron) the Statistical! Ab stract.. Mle ^35. 

Sources:. Pres,id?„t of the Unite! States, icmic tmk'^ a, t.-^ Cw 

■ . . ogether wth the Annual Report ot the Couna o Ectaic Ad/i^rs too > T 
... anuarrlOT, Tables 8-3, .B-O; U.S. Departs of Wee, C "o o' 'Sysii' 



lS76, ;97th Annual Edition,-, Washington, D.'C., 1976, Table 635. ■ - \ 



2i3 



:■■/ 



> V 



A 



J 



J: 



4 



A table 6;V., Persona^ ConsmptW^xpenditureslor 'Enem 



1 



)^ ^ , :y ^0.V'1965., J970 1971' _ 1973 ^ 1974"' .1975 . 1976^ 

.'O; '6J1.7 733.1 759.2 , 770.5 854.9 

V 16;5 ' ^ 19.'0, ' '23;.5> • *24:2 2^.9 'ij-S 29.3 " 29.1 ' 3U0 

/ S,2 : 5.7 5.7. 7.1* 7^ i. 7.6 '.:'8.8, ■ 



•GasoIine\an(f oil ' > 
•Fuel oil and coal' 
Electricity^ 



?.5 ''8.9 ;fe l0,9 ' li's ' KX \k „ , ' 

.4.9 5..S 6.2 ..,6^ 6.5 .>.4' ,6,6'. ^''^ 



Total personal consumpt.ioiKexpeWure, V 100.0 100.0 '100.0 100^0., 100.) 100.0.'' lioi ^ LOoio - lob!o' ' 



iGasolinfe and oil 
Fuel oil arid coal^ 
Electricity 
Gas 




^•^ 3.4, 3/5 3.'4 3.4 3.9 / 3.8 ' 3^6 

1.1 1.0. 0.9;; 0 8r 0.9 0.9/ , 1.0 . 1.0 1.0- 

^•7 1.6 1.6 : il 1.7' 1.7 1.9, . 

1.1 1.0 0.9 K 0.9 0.9 0.8 0.9^' ^"^ . ^'^ 



H 



1976 data available from the Survey' of Current Business ! February 1977 Tabl'e '11 
Data from the Statisticaji Abstract, .Table ^5. 



.■J 



Sources: PrqidW of the United' States, Economc Reportof the President; -fn:^^.. to the \m 
■ . together .*th the Annual Report St the Cowil o EcOnoiic Ad/isJrs Ifkneto r T 
, . anuary 1977, Tahles B.3, .B-B; B.5. Depart* of cWce, £ "o „ 'fei' 
• ""ey of urrent Business, VoK 57, No. 21 Wington,. D.^!, February I977 T br J V 

m Annual Edition,., Washington, D.'C, 1976, fable 635. T^' — ^ ' 
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Table 6, 8, Implicit Price Deflators 
(1972 = 100) 



Year 



Gross national 
product 



Personal consumption expenditures 



Total 



Durable 
goods 



Non-durable 
^oods 



Services 



I960 

1961 

1962 

1963 

1964 

1965, 

1966 

1967 

1968 

1969 , 

1970 

197V 
1972 
1973 
1974 
1975 
1976' 



a 



68.67 
69.28 
70.55 
71.59 
72.71 
74.32 
76.76 
79.02 
82.57 
.;86.72 

91.36 
96.02 
100.00 
105.80 
116.41 
127.25 
133.79 



71.7 
72.5 
73.6 
74.7 
75.7 
. 77.1 
79.3 
81.3 
84.6 
88.5 

92.5 
96.6 
100.0 
105.5 
116.9 
126.3 
132.7 



82.1 
82.7 
83.9 
84.8 
85.7 
85.6 
85.7 
87.4 
90.7 
93.1 

95.5 
99.0 
100.0 
101.6- 
198.3 
117.7 
124.4 



"72 . 6 
73.3 
73.9 
74.9 
~ 75 .'8 
77.3 
80.1 
81.9 
85.3 
8 9". 4 

93.6 
96.6 
100.0 
107.9 
124. '0 
133.7 
138.0 



68.0 
69.1 
70.4 
71.7 
72.8. 
74.3 
76. S 
• 78.8 
82.0 
86.1 

90.5 
95.8 
100.0 
104.7 
113.5 
122.7 
130.9 



"^Preliminary. 

Source: President of the, United States, Economic Repoi^t of the 
President , transmitted to the Congress together with 
the Annual Report of the Council of Economic Advisors, 
Washington, D.C., January 1977, Table B-3. , . 
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Table 6.9. Consumer Price Index: 





1947 to 
(1967 = 


1975 
100) 


• 


Year 


CP I 

■ 






1947 


66.9. 


1962 


90.6 


1948 


72.1/ " 


1963 


91.7 


1949 


71.4 


1964" 


, , 92 . 9' 


1950 


72 . 1 ° 


1965 


94.5 


1951 


77.8 


1966 


97.2 


1952 


79.5' 


1967 


100.0 


1953 


80 . 1 


1968 


' 104.2- 


1954 


80.5 


1969 


109.8 


1955 


80.2 


1970 


116.3 


1956 


81.4 


1971 


121. 3 


1-957 ' 


'84.3 


19721 . 


125.3 


1958 


86.6 


1973 


133.1 


1959 


87 . i 


1974 


147.7 


1960 


88.7 


1975 


161.2 


1961, 


89.6 







Source: U.S. Department of Commerce, 
bureau of the Census, 
Current Population Reports: 
Consumer Incbme , Series 
. . P-60, No.. 105, Washington, 
D.C'June 1977, p. 270. 




ub 



I, 



;'^; 2 4* 



O £0 



40- 



' ; I ! I ; • : I ' ^ - • i 



mflt 



YEA* 



1970 




Figure 6.3. Consumer Wice Index: 1947-1975, 
/ (1967 = 100) 



Source : 



U.S. Department of Commerce > Bureau of the 
Census, Current Population Reports; Consumer 
2D£ome, Series P-60, No. 105 /Washington, D.C., 
June 1977,. p. 270. 
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Chapter 7 ^ 
Fiiel Consumption and Prices ^ / 

G. Ew Liepins " 
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Chaptet 7 deals with fuel consumption disaggregated by fuel and sector 

One encounters four major difficulties in monitoring energy use by sector 

\ . ,. • • ■ 

and fuel:' (1) nonuniform accounting methods, (2) nonuniform sectoral 

definitions, (3) inadequate data, and (4) inaccurate data. Each of the 

difficulties is discussed in greater detail below. 

Nonuniform accounting methods 

Electricity, more than any other energy form, ts subject to nbiiuniform 
■ • ■ . * ■ ' ' 

accounting methods. Six methods seem prevalent. The methods differ in 

whether or not they account for transmisesion-distribution losses and 

also in tlie way they accoiint ^or generation efficiencies. 

. Method 1: energy used in Btu - (kWhr of electricity used) ,x 54i2. 

Method 2: energy used in.Btu » (kWhr of non-hydro-generated - 

electricity) x 3412 x ^ ' + (kWhr of hydro-generated electricity) x 3412. 

Method 3: energy used in Btu » (kWhr of electricity used) x 3412 

. ' ■ '. * 

\ The first three methods 4b not account for distribution-transmission 
losses (21), whereas the last three do. 

Methods 4, 5, and 6: energy used in Btu,= (j^)/^ (result of methods 
1, 2, and 3, respectively). . ' , 



"e" is- the reciprocal of the efficiency factor, that is, if 65% of the 
energy used in thermal generation o£ electricity is lost in the form 
of h6at, then thermal generation, is 35% efficient and 1 ^ 

. e, ^ ""0.35 "^v^^-. 

An. alternative approach uses heat rate in place of 3412 x e. (For 
ful||her discussion of efficiencies, heat rates, and .transmission losses, 
the User's Guide, Note 6.) , 



° ^20 J^receding page ]jlank 
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As an example, each of the six methods of energy accounting is used 
to calculate the energy used in generating 1000 kWhr of electricity, 150 
kWhr.of which is hydro-generated, and^SSO kWhr of which is thermally 
generated at 35% efficiency and is subject to 3% transmission losses.* 
'^Method 1; 1000 x 3412 - 3.412 x 10^ Btu, \ 

Method 2: 850 x 3412 x tt-— + 150 x 3412 = 8.806 x 10^ Btu 



Method 3: 1000 x 3412 x = 9.758 x 10^ Btu 

Method 4: (result of method 1) x = 3.518'X 10^ BtU 

Method 5: (result of methoH 2) x = 9.07 x 10^" Btu ' 



esult of me4iod 3) x tt-^t = 10-05 x 10^ Btu 



Method 6: (reSw.*^ ^ g 97 

I ■ * ^ 

• h r 

^ Methqds'l and 6 yield the opppS'ite poles 'of energy content. Were 
one to. use method 6 in conjurlction with' the factors 33% generation 
efficiency and transmission looses (these are'pr(^abiy mc^v6 reasonable 
factors, see User's- Guide, 2^o,te 6),' the energy content oj| thfe 1000 kWhr • 

" f " . ' ' 

would be 12.486 x 10^ Btu. Clearly one can see that the differences in 
the method of reporting strongly affect the Btu-use figures. 

Nonuniform sectoral definitions ' ^ 

'• ^ — \ 

. . » Another obstacle to the compilation o£ reliable^ easily comparable 
data is tlW iHonuniformity of sectoral definitions. This is especially 
the case for the commercial sector, which is not consistently defined 



/ 



*Thirty~five percent generation efficiency and 3% transmission loss ,;are' the . 
factors published by the FEA in the Monthly Energy ReiTIew . Hydro-generation 
of 15% of electricity is consistent with historical data (see Table 7.13). 
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from source to source. The problem is further aggravated because a 
• ^8^"*=^ ""^y method of classification over time a 

.policy that .leads to historical inconsistencies. The best, example of 
this' occurs^ in data published by the Edison Electric Ins.t^dtute (EEI) . 
The Institute depends, on individual utilities to report their sales by 
sector. The coirunercial and industrial sectors are basically contained 
in t^ categories "small ligh't and power- and "aarge light andVer". 
It is popular to assume that the former category can be equated to tjhe' ' 
<^minercial sector, but the assumption is invalid.* Current estimates also 
indicate -that residential electric use is approximately 104% of that- 
reported by the EEL* Moreover, different uti-lities have different 
standards as to ,wha£ constitutes each of the categories , and thes.e 
standards vary over time (see User's luide. No /e 1).. •. * 

The American Gas Association (AGA)' reports strictly in teiins of ' 
residential, commercial . ^industrial and "other" sectors, a^d is, also 
dependent.,on its member utimt^s for its raw datat lA XgA' s -publicttion; 

cdramercial se^iee is defined in terms of the "nature of the 
customer's -primary business" (see Glossary: "Commercial Service" for 
further details). Nevertheless, gang-metered residential gas consumption 
is ascribed to the commercial secrtor." Jack Faucett Associates, Inc. have 
estimated that gang-metered residential consumption accounts foi* 22% of 
gas usage, reported for commercial sector 

— ^— — ' , ■" 

l^tL^^^n f Of^J.i" a conversation with the author, indicated that 
in t;ie Tennessee Valley Authority region approximately one-third of 
the-electricity used by companies designated "large light power" should 
oe ascribed to the commercial sector. — ' ■, 

Gang-metered residei\tial use is often ascribed to the category "Small 
Light and Power." ^ . . 



An even more accurate -accounting of gas consvunption by the conuneircial 
sector would result from the application of the following equation: comm = 
AGA (comm) + AGA (otl)er) — ApF — gas salens, elect. — (gang-metered) . ^The 
component teriip^re defined- as follows: "cpmm*' represents gas consumption, 
by the/commprciai sector, "AGA (comm)" represents commercial, consumption 
as reported by the AGA, "AGA (other)" represents consumption ascribed to 
"other" by the AGlft, "AFF" represents agricultural, forestry and fishing ^ 
industry consumption, "gas s^les,ftj elect ." represents consumption of gas „ 

by electric utilities reported In the "other** category, and "gang-^metered'* 
represents gang-metered residential consumption*. At present:, the magnitudes 

.of some of the components ^an only be estimated, , 
Inadequate data - ' Vo-.. 

• Data availability is extremely uneven. Certain facts^re e^^ensivel^; 
documented while other documentation appears to be totally nonexistent. " 
Published retail prices for coal cpnsumetj by either the commercial or.. T*esi- ' 
dential sectors seen) to be unavailable, and the actual amount of coil 
consumed by the residential sector appears to be unavailable. Much the 

same appears tb'^be the case for petroleum products, though the prices " 

t * ■ — ■■:>•' 

are better documented.^ 

"I • ' ■ • 

Inaccurate data ^ .t - ; ' • , 

Lack of accurate data is another difficulty encountered in this chapter. 

Even the^ most reliable of the data are prone to errors. The^e errors pccur 

not only because of ambiguities in classification, but also because for 

even the besit available data, there is some ^need to estimate. Numerous 

^uch examples are available. Both the EEI and the AGA depend on , individual 

utilities to report' their sales, and not all utilities report. The missing - 



data are estimated from historical trends. Mulh the same is the case for 
■'the Bureau of^ines^ (BOM), the BOM periodically publishes revisions of , 
previous data (as additional information is submitted). Perhaps the best, 
example of data inaccuracy has to do with Census data. TTie Energy and " 
Environmental Analysis. Inc: portion of th^ Energy Consumption Data. Base 

study, p. 35 states, ^ ^ 

■ ■ , ' ■ J> ' ' 

The procedure employed by Census iii gatherings fuel 

expenditure information resulted in overreporting of 15 
to 5&> percent. The census information form asked the 
respondent to list avjsrage monthly fuel bill for electri- 
, city,' ga^ and other fuels. In a recent study done by ' " 
Censys, it was found that respondents .tended to report 
their maximum fuel bill for the year. ' ■ • - — 



. The results of the Census study show ^that natural I 

gas was overreported.by 25 to SO.percentV while electri- ' 
city was overreported 15 to 30 percent. 

In short, energy use and related' expenditure data are unevenly avail- 
able, and.what are aYai|able are subject to inconsistencies of definition 
mid inaccuracies^thb^ma|nitude of which are'difficu^^^^ • ' ' 

Given ^the preyious discussion about errors and inaccuracies, what 
can one say about the patterns of energy use? The following facts seem 
certain and can be distiMed from the chapter. They apply both to the ■ 
residential and to the commercial sector through 1975. 

1. Electricity prices generally decreased from 1950 to 1970 mxd 
increased monotonically thereafter (in both constant 1967 and current 
dollars) . 

2. Gas prices have generally increased since 1950 (except for " 

a stable period from 1960 to 1966) in both constant 1967 and current . 
dollars.' ' ' > . ■ 

a 3. Ilectricity use has exhibited a continuing upward trend except 
for a short downward swing in 1973-1974 due to the energy crisis. 



4". ' Gas consumption has exhibited an upwajrd trend from 19S0 to. 1970, 
i and has exhibited a downward trend since. 

5. Over the last 20 years, coal has decreased in importance to the 
residential -commercial sector, both by percentage of energy supplied and 
by actual Btu content suppli^ed. 
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Fig. 7.1. Residential Fuel Prices in Current, and Constant dollars. 




Source: American Gas Association, Historical Statistics of the Gas Utility Industry, 1966-1975 
/ _ Arlington, Va., 1977, p. 131. . ■ . ^ 
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OF THE REASONS THAT ELECTOlCtTY^ IS SUCH AN EXPENSIVE ENERGY SOURci IS^ 
THE INEFFICIENCY IN THERMAL GENERATION AND THE SECONDARY LjOSSES DUE TO ^ ' 
TRANSMISSION AND D^^ / - 

Table 7.1. AVerage Annual /Residential Retail Prices of 

Specified F4§ls, and Electricity 1950 through 1975^" ^""^ ' 

. . ' . ($/10^ Btu)2? « : : ; ^ 



Year 



^ Utility gas 



Electricity 



Number 2 fuel ^il ' 



Current $ 1967 $^ Current $ 1967 Current $' 1967 $^ 



195a 

195l' 

19.52 

1&53^ 

1954 

1955 

' 1956 
19i7 
. 1958 
195$. 

■ • 1960 

^'^61^ 
* 1962 
. 1963 

1^64 
' 196S 

< 196^ 
1967 
' - 1968 
- L969 
. -1970 

' ' 1971 
' 1972 
1973^4 
1974 
1975 



0,85 

0.82' 

0.84 

0.87 

0,A9 

0.90 

Q,91 . 
,0%92 
0.94 
0.97 

;.oo 

1.02. 

1.02 

1.02 

I.Ol 

1.01- 

1 . 00 

1.00. 

l.OOV 

i.oi 

1.06 

1.12 
1.19 . 
1.25 
1.42- 
1.69 ' 



; 1.18 

^l.'05 
1.06 
1.09 
1.11 
1.12 

1.12 
1.09 
1.09 ' 
1.11 
^ 1.13 

1.14 
1.13 
1.11 
. 1.09 
1.07 

1.03 
1.00 
• 0.96 
.0.92 
:"0.91 

0.92 
0.95 
0.94 

0. 96 

1. a5 



[.44. 



1.24 
8.12 
8 . 03 
7'.9f 
7.77 

7.65 
7.50 
7.44 
7.36 
7.24 

7.18 
7 . 06 

^6.95 
6.77 
6.59 

6.45 
6.36 
6.21 
6. a 3 
6.15 

6.42 
6.71 • 
6.98 
8.29 
9.40 



li;71 

• 10,59, 
10.21 , 
10.02^ 
9.83 
9.69 

9.40 
8.90 
.8.59 
8.43v 
8.16 

8.01 

7,79 

7.58 

7.29" 

6,97 

6.64. 

6.36 

5.96 

5.58 

5.29 

5.29 
5.36 
5.24 
5.61 
5.83 



0.88 

' 0.93 
0.95 
1.00 
1.01 
1.04 

1.10 
• 1.15 
It 08 
1.10 

i.os;, 

•1.12 
1.13 
1.15 
1.12' 
1.15 

1.18 
1.2L 
1.25 
1.28 
1.33 

1.41 
1.42 
1.64 
2.60 
2.81 



1.22 

1.22 
1 . 19 
1.25 
1.25 
1.30 

1.35 
1.36 

1.26 

;lv22. 

I.i25' 
1.25 - 
1.25 
1.2a 
1.22 

1.2r 
1.21 
l..f6 
1.17 
1.14 

1.16 
1.13 
1.23 
1.76 
1.74 



Prices given are for total usage. . " - ^ 

^Slectiric pnergy calculated, at 3412 Btu/kWhr. . 

Prices in ^967, dollars calculated by G. E. Liepins ysing consumer ^ ' 

price index. * = ' 

' • ■ ^, . -■ : A ■■ ■ . : ■ . - 

Source: •./Ainerica:n Gas^ Asi^ociation^y Historical Statistics of the Gas 
Utility Industry; 1966-1975. Arlington, Va., W77, Table 76, 

p. 13?. ' r . 



*Th® ^tonthly Energy Review 7April.4g77. p. 45) estimates that these 
' losses, average 68%. 
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Table 7.2,. Price Indexes for Various Energy Sources in 1967 Dollars, 

1954 — 1976 - ' 





.' Electricity 


Gas, 
Ell types ^ 


Gas and 
eiccmci L/ 


Fuel oil 
and coal ' 


Fuel oil 
no . 2 


1954 


94 . 0 


77.9 


85.3 f 


81.2 


82.9 ' 


1955 


. ^ 95.2" 


.81.0 


.87.5 


82.3 


85.8 


1956 


95.5 


82.3 


88.4 


85.9 


91 .,1 ° 


1957 


95.9 


83.7 


89.3 


90.3 ^ 




1958 


97.1 


88.6 


92.4 


88.7 / 


89>2 


1959 


98.5 


91.6 


94.7 


89.8 ( 


90. 8\ 


1960 


99.8 


97.7 


98.6 


89.2 


89.6 1 


1961 


100. r 


99.0 


99.4 


91.0 


92.3 


1962 


100.1 


98.9 


99.4 


91.5 


93.3 


1963 


100.1 


99.0 


99.4 


93.2 ^■ 


93.9 


,1964 


99.6 


99.3 


99.4 


92.7 


92.9 


1965 


. 99.1 • 


99.6 


, 99.4 


94.6 


95.4 


1966 


99.1 


100.2 . 


99.6 


97.0 


97.2 


1967 


100.0 


\l00.0 ' 


LDO.O K 


100.0 


100.0 


1968 


100.9' 


101.0 


100.9 


103.1 


100.0 


1969 


*102.8 


102.8 


102.8' 


105.6 


106.5 


1970 


106.2 


108.5 


107.3 


110.1 


109.3 


1971 


113.2 


116.2 


114.7 


117.5 


116.1 


1972 


118.9 


122.3 'f> 


120.5 


118.5 


116.6 


1973 


.124.9 


127.9 - 


126.4 


136.0 


134.5 


1974 


147.5 


143.9 


145.8 


214.6 


213.0- 


'1975 


167.0 


172.5 


169/. 6 


235.3 


230.6 


1976 


177.6 


200.9 


188.8 


250.8 


247.2 


1977 


189.3 


239.3 






280.2 



\ 

Source: U.S. Department of Labor, Bureau of Labor Statistics, 
- Retail Prices and Indexes of Fuels and Utilities , 
* Washington, D.C., September 1977, Table 1. , 
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Fig. 7.2; and Table 7,3 are based on data presented in Energy PFt^sPFrrTvpg . 
It is imperative that T^c reader, understand that the sector definition^ 

ARE not entirely CONSISTENT ACROSS FUELS. PETROLEUM PRODUCT CONSUMPTION 
DATA PRESENTED IN ENERGY PFRSPFrTfyp^ ARE DERIVED FROM BUREAU OF MiNES ' 
STATISTICS. AND TItAT PORTION OF THESE FUELS CONSUMED FOR HEATING PURPOSES 
HAS BEEN ALLOCATED TO THE RESIDENTIAL-COMMERCIAL SECTOR. RESIDENTIAL- 
COMMERCIAL CONSUMPTION OF COAL HAS BEEN DEFINED BY ENERGY PFR!=;PFrTT\Arq 
TO BE.T^C AMOUNT, OF COAL. INCLUDED UNDER THE WEEKLY CoAl RFPnpj HEADING 
RETAIL DELIVERIES." ThE EdISON ElECTOIC INSTITUTE CATEGORIES "SM/yj. 
LIGHT AND P(MER" AND "OTHfeR PUBLIC AUTHORITIES" HAVE BEEN SUM^ AND THEN 
EQUATED WITH THE COft€RCIAL SECTOR FOR PURPOSES OF REPORTING' ELECTRIC 
ENERGY USED (ELECTRIC ENERGY IS GIVEN IN TERM OF POINT OF USE. THAT IS. 
CONVERTED AT 3^*12 Btu/kI'/hR.) ThE AMERICAN GaS AsSXIATION's CATEGORY 
"COMMERCIAL customer" HAS BEEN USED TO DETERMINE CO-MERC I AL GAS SALES. 
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Figure 7.2. Energy Use by the Household and Commercial Sector 
(in Terms of Point of Use), 1947 -(ijy/S 



Sour9e: W. G. Dupree et al..Hl S. Department of the Iftterior* EnergyC 
Perspectives 2. Washingl;en,^D.C / , June 1976, p. 64. 
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Table 7,3. Energy. Use by the Hdilsehold aiid, Commercial Sector, 

(in terms of point of use) 



1947-75 



Petroleuo products and natural gas liquids (asphalt omitted) 



Year 


* 

Kirosine 


Distillate 
fuel oil 


Residual 1 
fuel oil 


Liquefied 
gases 


Total 


Loai 


Natural 
g«s 


Total 
fossil fuels 


1947 


554 . 


1,106 


355 


' 110 


1)925 , 


T TOO 




h 44.Q 


1948 


V 401 - 


1,244 ' 


368 


141 


2,154 


3i238 


1,262 




1949 


•375 


1,183 


, 380 • 


156 


2,093 


3,025 


1 TO"? 


fi 5fl5\ 


^^1950 


555 


1,373 


457 


218 


2,603 


2,913 


1,642 


^.158 


issi 


491 


1,547 


■ 478 


. 207 


2,722 ■ 


2,648 


2,007 


7.462 


19S2 


493 


1,626\ 


' 497 


217 


2,833 


2,416 


2,213 


19S3 


'169' 


1,649 \ 


■ 514 


237 


2,869 


2,072 


2,294 


. 7,235 


1954 


483 


1,865 y 


495 


251 


3,094 


1,752 


r 2,566 


7,412 ^ . 


1955 


478 


2.077 ' 


543 


288 . 


3,386 


1,745 


2,849 


7,980 


1956. 


' 488 


2,198,* 


551 


287 ■ 


3,523 


1,629 


3,1S1 


8,303 ' ' 


1957 


"'431 


2,196 


512 


, 293 


3,432 


1 fir 

1,225 


3,391 


Q njR 

0 , 0 


1958 ' 


S06 


2,40<J 


664 


314 • 


3,889. 


1,187 


V 3,71Z 




m 


^91 


2,428 


704 


375 


5,997 


969 


4,024 


ft Qon 


1960 


448 


2,551 > 


766 


404 


4,189 


983 


, 4,268 


9,440 . 


1961 


445 


2,657 1 




412 


4,275' 


868 


4,477 


9,620 


1962 


467 


2,719 


787 


450 


4,423 


872 


4,849 




1963 


M53 


2,711 


787 


483 


4,434 


731 


5,027 


10,192 


1964 


404 


2,658 


793 


495 


4,350 


,609 


^5,343 


10,302 


196S 


449 


2,802 


983 " 


511 


4,744 


678 


5,517 


10,939 


;i966 


433 


2,121 


1,132 


543 


4,830 


677 


5,945 


11.452 


1967 


388 


5,099 


1,208 , 


594' 


S,289 


585 


6,223 


12,097 


1968 


433 


2,975 * 


. 1,096 


642 


5,145 


529 


6,451 


12.125 


1969 


428 


2,981 


1.120 


731 


5,260 


1 447 


6,890 


12.597 


1970 


415 


3,060 


1.173 


723 


5,371 


427 


7,108 


12,906 . 


1971 


401 


3,050 


1.148 ' 


732 


5,332 


406 


7,366 


13,104 


1972 


375 t 


3,191 


1.176 


788 


5.530 


308 


7,613 


13,451 


1973 


348 


3,122 


1.206 


749 


5,425 


296 


7,318 


13,039 


1974 . 


283 


2,870 


1,053 


691 


4,896 


314 


7.518 


12,728 


1975^ ^ 


244 


2,796 


962 


686 


4,688 


282 


7,373 


12.343 


^Data nax»not add to totals shown due'to rounding. 



Electricity 
distributeir 



391 
442 
483 

'545 
615 
666 
733 
797 
854 
935' 
1,019 
1.095 
1,203 

U262' 
1,385 
1,490 
1,645 

.1,792 
1,948 

,2,101 
2.257 
2,467 
2,752 

, 3,000 
3,209 
3,478 
iM 
3,723 
3,783 



Total energy 
consunption 



6,840 
7,096 
6.993 

7,704 
7,992 
8,128 
7.968 
8,209 
8,834 
9,238 
9,067 
9.883 
10.193 

10,702 

11.005 

11. '634 

11.837 

12,094 

12,887 

13,553 

14,554- 

14.592 

15.349 

15,906 
18,529 
16,929 
16.748 
16,451 
16,126 



Includes anthracite, bituainous coal and lignite. 

'^Utility electricity, generated and imported, distributed on basis of sales reported in the.Edisgn Electric Institute 
Statistical Yearbook . Conversion of electricity to energy equivalent was nade at the value of contained energy 
corresponding to 10o\ efficiency using a theoretical rate of 3412 Bm/kWir. 

r ■ , - ■ • . ' 

Preliminary 



Source: wt'G. Dupree et al., U.S. Department of the Interior, Energy Perspectives 2 , Washington 
D'.C, June 1976, p. 65. . ' ' 
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Figure f.3. Electricity 'Sales by Major Classes, 1926-1975 - 
Total Electricity Utility Industry^. 



Alaska^d Hawaii included since 1960, 



Source: Edison Electric Institute, Statistical Yearbook of th^e Elec tric 
Utility In dustry. 1975 . New Vork, October 1976, p. 30. 



Table ,7.4. Electricity Sales-Total Electric Otility Industry 
(by years and classes of service) 
, (10^ kWhr) 



Year 



Export-s to Total 

Total Canada sales to 
sales and 

Mexico" custoners 



Conerciil and industrial 

■ Street 

ulti«te ^'''^''^''^ highly 



liight and light and 
jk)wer power 



lighting 



Other Railroads 

'public and InterdepartBiental 
authorities railways 



19S9- 


627,529 , 


• 786 


626,743 


180,186 


109.079 


312,618 , 


■ 5.870 


14.211 


4132 


647 , 


1960 


683,987 


788 


683,199 


. 196,400 


114,806 


344,799- i 


6.121 


15,642 


4770' 


661 


1961 


721.645 


917 


720,728 


209,021' 


134.864 


347,427>^ . 


6,762 


16,438 , 


4685 


1531 


1962 • 


777,749 


1661 


776,088 


226,414 


144.095 


373,916 


7.350 


18,349 


4717 


■1247 


196> 


832,796. 


1985 


830,811 


241,692 


166.516 


388.399 


■ 7.748 


20,194 ' 


, 4667 , 


1595 • 


1964 


894,609 


^4253 


890,356 


262,010 


183.539 


409.356 . 


8.290 


' 20,651 


4721 ^ 


1789 


196S 


■ 957,113 


^699 


953,414 


280,970 


202.112 


433.365 
465,077 


8.782 


21,675 


4652 


1858 


1966 


1,042,158 


3176 


1,038,982 


306,572 


. 225.878 


9.240 


25,922 


4514 


' 1779 ■ 


1967 


1,111,373 


4350 


1,107,023 


331,525 


242.492 


486.043 


9.863 


29,426 


4572 


3102 


1968 


l',206,606 


4285 


1,202,321 


367,692 


265,151 


518.834 


10i302 


, '32,l<r2 , 


4540 


3640 


1969 


1,511,008 


3830 


1,307,178 


407,922 


• 286,686 


557,220 


10.772 


. 35,861 


4531 


4186 


1970 


1,395,568 


• 4209 


1,391,359 


447,795 


312,750 ' 


572.522 


11.183 


37,816 


4633 


4660 . 


1971 


1,469,955 


3514 


1,466,441 


479,080 


333,752 


5^2.700 • 


11.673 , 


39,819 


• 4537 


4880 


1972 


y90,466 


2752'. 


1,577,714. 


511,423 


361,859' 


639.467 • 


12.193 


43,190 ' 


4440 


5142 


i97J ' 


#5,7-73 
V,703,495'^ 


2570 


1,703,203 


534,171 


396,903 


687.235 


12,836 


42,340 


4186 


5532 


1974 


2726'* 


1,700,769 


554,960 


392,716 


689.435 


13.^13 


40,721 


4258 ' 


, 5366 


197S 


1,738,107 


5083 


1,733,024 


586,149 


418,069 


661.558 " 


13.907 


43,625 


^273 


■ 5443 



Alaska and Hawaii included since . I960. ' ^ ^ 

'^Sinall light ar.d Power and Large light and Power are not'wholly comparable on a year-to-year basis due to changes from one classification 
to ahother. The changes in classification can be inferred froi data presented by Chem, Wen S.; Holcomb, Brady D.; Caudi 11,, Steven B., in 
Histomcal Trends of Electricity Sales by Sector, Region and State, 195M 974 , unp\ibli5hed report, Oak Ridge National Laboratory, Oak 
Ridgc7Tenn., Septcaber 1976. For further infonuation see the User's Guidp, Note I, ; ' • 

R - Revised. ' - / 

Source: Edison Electric Institute, StatisticarYearbook of the Electric Utili ty Industry 1^75, New York,.^ 
Octobe^ 1976,\Table 19s, p. . 'SI. ' . ^ ' 
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Edison Electric Institute,' Statistical YearbooA f the 
Electric U tility Indus try 1975, New Vorki October 1976. 
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Figure 7.6. Mbnthly/1972 through 1975 Large Light and 
Power Electricity Sales. 
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Figure 7.7. Monthly/1972 through 1975 Total ' . . ' 
i Electricity Sales. 

Edison Electric Institute, Statistical Yearbook of the Electric . 

Industry 1975 , New York, October 1976, Table 24s, p\ 35, 
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'Table .7.5. Monthly Electricity Sales^ to Residential 
Customers, 1972-1975 

(10^ kWhr) . " . 



S Residential 



1972 1973 . 1974 ' 1975 



January 


44 


.644 


50 


.700 


. 50 


.795 


■ 53.299. 


February 


44 


.295 


48 


.428 ■ 


46 


.797 


50.716 


Mardh 


42 


.162 


45 


.126 


45 


.080 


AJi .595 


April 


39 


.351 


41 


.142 


42 


.568 


46.036 


May 


36 


.813 


39 


.102 


40 


.353 


42 .42*4 


June 


38 


.827 


42. 


,451 


43 


.958 


' -45.741 


July - 


43 


.899 


49 


.78.1 


49 


.042 


52.275 


Au^St - ♦ 


■47v 


.232 


' 52 


.342 


52 


.161 


55.310 


September ' 


.46 


.882 


52 


.308 


50 


.002' 


53.057 


October 


41 


.929 


45 


.285 


43 


.212 


44.430 


November 


40 


.253 


42 


.308 


42 


.209 


^ 43 .824 


December 


45 


.136* 


45 


.198 


48 


.803 


50.442 



Table 7.6. Monthly^ Electricity Sales'^ to Small 
Light and Power Customers, 1972-1975 

- (109 kWhr) ' , 



1972 1973 1974 lp75-> 

tianuary 28,008 ',31.665 31.270 33-613 

Y^ebruary ' 27.95'4 31.124 30.29^4 — ■' 33.146 

March \ 27.952.. 30.646 30.049 32.704 

Aprip " '27.915 ' 29.848 29.819 32.115 

May ^ 28^248, 30.838 30.534 .32 .313 

Jxmer 30.514 33.745 33,373 35.703 

July '32.423 36.733 35.819 38.400 

August 33.875 37.704 36.998 39.394 

September 33.784 57.452 36.644 38,275 

Octobfer 31.384 .34.146 33.271' 34.655 

November 29.781 32.18.0 31.947 33.463 

December 30 .021 30 .822 32 .698 34 .288 

^Sales by the total electric industry in the U.S. 

h * ' ' 

La^ge Li^ht and Power and Small Light and Power data a:re 

not comparable on a yearly basis due to differences in 

classification. See User's Guide, Note 2 for- further 

derails; 

Source:"' Edison Electric Institute, Statistical Yearbook 
of the Electric Utility Indyistry 1975 , New York,, 
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I Table 7.7. Monthly Electricity Sales^ to Large 
Light and Power Customers^', 1972-1975 ^ 
(10^ kWhr) 





1972 


1973 


1974 


1975 


January 


^50.145 


55.111 


55, 


.695 


54.608 


February 


"50.268 


54.619 


55, 


.022 


53.480 


March 


51.555 


55,627 


. 55. 


.786 


53.170 


April 


51.825 


55.753 


56. 


.502 


53.851 




53.161 


56.784 


57. 


.^297 


'53.530 


June^ 


53.651 


57.542 


58. 


.292 


. 54.843 


July 


52.492 


57.091 


58. 


.004 


53*. 335 


August- 


S5.020 


59.023 


60. 


.151 


56.552 


September 


55.576 


59.514 


60, 


731 


57.555 


October 


56.259 


60.779 


59, 


.958 


57.. 512 


November 


55.404 


58.910 


57, 


.665 


^ 56.892 


Pe^cember 


54.111 


56.482 


54, 


,332 


56.230^ 



Sales by the total electric industry in the U.S. 

Large Light and Power and Small Light and Power data are 
not comparable on a yearly basis due to^differ^ences in 
classification., 4 '^See User's Guide, Note 2 for further 
details. / ' 

Table 7.7a.^ ^onthly Electricity Sales^ to alT 
Domestic Customers*, -1972-1975 
? (10^ 'kwHry 





1972 


1973 


1974 


1975 


January 


128.150 


143.116 


143.201 


147.021 


Februarys 


127.924 


139.596 


137.340 


142.881 


M^rch 
April 


127.079 


136:747 


136.116 


139.872 


124.325 


131.896 


134.088 


136.294 


May**^ ' 


123.457 


131.813 


133.384 


133.505 


June 


128.367 ' 


139.014 


140.785 


141.801 


,July 


134.108 


149.064 


/148.165 


150.637^ 


August 


141.473 


154.594 


^ 154.740 


157.013 


September 


, 141.720 


154.878 


152.701 


154.635 


October 


135.133 


145.-715 


' 141.745 


142.409 


November 


131.021 


138.889 


^ 137.202 


140.043 


December ^ 


134.975 


• 137:881 


141.302 


146.913 



^Sales by the total electric industry in the U.S. 

^Includes Residential, Commercial and IndustriaL;^ Street a:nd 
Highway Lighting, Other Public Au.thorities, R^i;Lroads and 
Railways, Interdepartmental Usage. ^ 

Source: Edison Electric Institute, Statistical Yearbook 
of the Electric Utility Industry 1975 , New YorTc, 
October 1976j^ Table 24s, p. 35. 



Figure 7.8. Electrict Industry Sales . ■ ■ • : pigy^e 7.9. Electric Industry Sales to 
to Residential Customers,. , . r; Sinall Light and Power Customers. 



Note: All monies are in tenK of current dollars. - • ' 
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Figure 7,10. Average Electric Industry ) 
Sales to Residential Customers. ' 

Note: All monies are in terms of current dollars. 
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Figure 7»ir. Average ElectriC lndustry. 
Sales to 'SmaU Ligl»t and' Power , 
Customers. 
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Source; Edison Electric Institute^ Statistical Yearbook of thd Electric. Utility rndustr)^ p75 , New York, . / 
October \^,\i\)k 19s, p. 31; Table 27s, p. 37; Tabje 33s, p. 45; Table 44s, p",: 52; Table 4Ss, 
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Note: Air monies are ^njterms of current dollars. ^ ■ " 
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.. Figure 7.14. Average Electric Industry " pigure'y.^. ' Tollal' Electric Industry 

, Sales to Large Light and Power Customers. ; ' ; \les Averages. ■ . 



Note:\All monies are in terms of current dollars. 

Source: Edi,son Electric Institute, Statistical Tearbook of tlie Electric Utility Industry 1975 , New Yolk, 
^October 1976, Table j9j, p. 31; Table i:27s,^p. 37; Table 33s, p. 43; Table 44s, p, 52; Table 45s, 



p. 53.- ■ > ' ; , ■ . . , } 



Year 


Revenues 
($10^) 


1959 


■ 4,514,707 


1960 


' *4,855,799 


1961 


5,115,799 


1962 


5,457,614 


1963 


5,722,544 


1964 . 


6,040,681 


1965 


6.328 756 


1966 


6,733,714 


1967 


' 7,183,908 


1968 


7,8()2,033 


1969 


8,532,729 


1970 


9,415,707 


J971 


10,483,526 


1972 


11,,729,833 


1973 


13,194,773 


1974 
1975 . , 


,15,702,853 
^ji^lS,803,156 



Table 7.8. Residential Electricity Use, 195^-1975 
(includes revenues, sales, and customefs) • 



A- 



180,186 
196,400 
209,021 
226,414 
241,692 



280,970 
. 306,572 

331,525 
■ 367,692 

407,922 
. 447,795 

479,080- 

511,423 

554il71 
.554,960 

586,149 



Note: 'AlFiOflies' are in /terras S current dollars. 



" Energy sales ''^ Number of 
, (rfkWtr) * customei^ 



50,403,378- 

51,446^472 

52,569,050 

53,649,362 

55,073,055 

56,307,195 

57^596,016 

58,826,283 

60^033,404 

61,439,030 

62,598,910 

64,017,662 

65,650,046 

67,314,000 

69,438,429 

70,949,607 

72,570,187 



Average^kwhr 
used by , 
customer 

\ 


Avem^e annual 
bill per 
customer 

(0 


D^r kklhr chlrl 

IV mil jUIU 

If J . 


■ 3618 


90.81. 


: 2.51 ■ 


3854 


.95.19 


2.47/ 


4019 


98.47 


2.451/ 


4259 


102.64 


2.41 


4442 


105.28 


2.37 


i M A n 

4703 


108.64 


^2.31 


4933 


110.99 


,2.25 ■ 


5265 


115.83 


S^' 2.20 


5577 


121.02 


2.17 


6057 


128.41 . 


2.12 


,6571 


137.33 


2.09 ' 


7066 


' 148.39 


2.10 : 


7380 


161.62 


.2<19 , 


7691 / 


176.12 


.2.29 


8079 


192.28 


> '2.38 •,. 


■7907 


223.77 


2,83 


8176.* 


262.45 


. 3.21 
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Table 7.13. Generation — Total Electric Utility Industry by Year 
and Type of Prime Mover Driving the -^Generator 

(10^ kWhr) 





1 

Total " 


^ Hydro 


Percent 
hydro"^ 


ConV'entional 
^'^steam 


Theiroal 
Nuclear 


Internal 
combustion 


1971* 


1,613,936 


266,320 


17% 


1,303,465 


37,899 


' 6,252 


1972* 


1,747,32^ 


272,734 


16%- 


1,413,882 


, 54,031 


6,676 ^ 


1973 


1,856,216 


271,634 


15% 


1,494,901 


83,334 . 


^ . 6,347.* 


1974^ 


1,866,436 


300,928 


16% 


■. 1,445,808, 


113,727 


•5,973. 


1975* - 


1,916,578 

TT \ 


299,9,60 


16% 


1,439,062 


171,923 


5,633 



Percent generated by hydro power. 



Preliminary 



Revised 
Source: 



Edison Electric Institute, Statistical Vearbook of the Electric 
Utility Industry 1975 , New York, October 1976^ Table 16s, p. 25. 
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Figure .7.16'. Gas Utility Industry Sales by Class of Service. 

Source: American Gas Association, Historical Statisticjb of the Gas 
Utility*Industryy 1966-1975 , Arlington. Va.. xR^. ' ' 
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Table 7.14. Gas Utility Industry Sales, by Class of Service 

1950-1975^ ' ' - 

(10^2 Btu) 



Year 


Total 


Residential . 


Coinmercial * 


rndustrial 


, Other 


.1950 


4,209.1 


' 1383^9 


410.4 


. 2288.7 


126.1 


1951 


4,822.2 


^620. 5 • 


455.9 


2552.2 


193.6 


- 1952 


5,239.2 


,1734.8 

1803Tr^ 


492.9 ' 


• 2799.0 


212.5- 


1953 


5,607.3 


498.0 


3037.3. 


268.7 


1954 


6^02.6 


* > 2005.1 


540.-5 


r 3309.5 


249.5 


1955 


^658.6 


' 3238.7 


602 .-9 


3535.1 


281.9 


1956 


7,254.2 


2464.3 


655.8 


3868.7 


-265.4 


1957 


7,703.5 


2598.5 


698.9 


4047.6 


358.5 


1958 


8,028.6 


28K.5 • 


764.9 


; 4076.4 


374.8 


1959 


8,791.8 


, 2973.9 


827.5 ' 


4563.1- 


427.3 


1960 
1961 


9,287.7 


y 3188.1 


919. iB 


4709.4. 


470.4, 


9,589.0 


^ 3321.0 


98^.1 


4785.6 


494.3 


1962 


10,234.8 


3536.9 


1 092 . 9 


5100.1 


504,9 


1963 


lp,766.3 


3668.0 


• 1136.6 1 


5438.1 


523.6. 


1964 


ll,59i;2 


3869.7 . 


1273..5. 


5912.0 


.536.0 


1965 


11,980.3 


3999.0 


13'44.8 


6146.5 


'490.0 


1966 


12,859.1 


4175.4 . 


1462.8 ' 


6653.3 ' 


567.6 


1967: 


' 13,4S8.3 


4366.3 y 


1577.6 


7014.3" 


531.1 


1968 


14,472*4 


^ 4552.')'./ 


1704.9 


- 7595vl 


619.7 


1969 


15,391.6 


4820.4 


•1878.1 


8135.8 


557.3 


1970 . 


16,043.5 


4923.7 


2006.6 


8439.2 


674.0 


1971 


16",685.'7 


\504d.l 


1 2155.5 . 


8645.5 


844^.7 


1972 


17,082.1 


5141.8 


,.'2275.7 


8775.7 


«88.0 


1973 


lis, 479,9- 


4995.6 


/2280.8 


8370. ai'' 
.• ffl53.2 


834.7- 


1974 


16.000.3 


4864.8 


2293. 4^' . 


689.0 


1975 


14,862.9 


4991^*0 


' 2386.8 . ! 


■6837«>1 


648.0 



^Includes data for Hawaii subsequent to 1959 and for Ala3k^ " 
subsequent to 1960. ( / . ^ * 

Source: American- G^s Association, Historical Statistics of the 
Gas Utility Industry 1966-1975, Arlington, Va'.v n:1977. ^ 
1?. 89. . . 




IM 1967 1988 ' 19G9 .1970 WX WZ m \ m m 

Figure 7.17. Gas. Utility Industry C6|percial 
^' Sales by (Juirters, 19^64975 J ' ; 




1966 1967 1968 1969 1970 1971 1972 1973 'in 1^73 ' 

• F>|ure 7.18., Gas 'Utility, Industry R«sidekial 
Sales by Quarters; 1966-1975.' 




m m m vW» ^ m m iw ifiw 

' ' Figure 7.19. Gas UtiUty^ Industry total . 
• ^ " Sales ty Quarters,. 1966-1975. \ \ 



Source:- American Gas Associatiqn, Historical Statistics of the>Gafe Utility /If 
, Arlington, Va.; 1977, p. 105. ■ -i , • V 
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.Table 7.15. Quarterly Gas Utility Industry Sales, 
by Class of Service, 1966-1975^ . ^ ' 
^, ' (10^2 ,Btu) , " u- 



Year 


Total^ 


Residential 


Vrf^ iiuu w X v« X a X 


1966 






624.5 
311.4 
155.3 
371.6 


' First 
Seceftid 
Third 
Fourth 


4,193.3 
3,049.3 
2,330.2 
3,236.3 


'l,879.3 
907».^" 
349.9 " 
1,038.4 


1967 






655.3 /'^ 
335 . 8 / 
170.1 / 

416.4/ ^^--^-^ 


First 
Second. 
Third 
Fourth 


4,359.2 
3^,160.5 ■ 
2,481.7 
3,486.9 ; 


1,924.2 " 

939.6 
. 376.5 
1,125.0 


1968 








First 
Second 
Third 
Fourth 


. 4,816.8 
3,322.1 
2,666.5 , 
3,667. 0 


2,112.2 
915*. 0 
X590.7 

1,134.8 


740.4 
. 339.6 
183.7 ;: * 
^4.41.2 


1969 








First 
.Second 

Thi-inl 
*" Fourth 


5,061.8 ' 
3,508.6 
2,8^9.7 
3,931.5 


2,213.3 
977.0 
' 410.3 
1,219.8 


804.9 
380.9 • 
203.3 
489.0 


1970 








First 
Second 
Third 
Fourth 


5,262.3 
'3,808.1 
3,041.5 
3,931.6 


2,286.9 
1,024.3 
420.7 
1,191.8 


867.7 
423.8 
. .218.6 
496.5. 


1971 






First 
Second 
Third g 
Fourth 


5,529.6 
4,016.6 
3,114.4 
4,025.1 


2,341.'6 
J 1,099.4 
425.7 
1,173.4 


\ 922.1 
470.3 
239.0 
524. iX 


1972 








H^rst 
Second 
Third 
Fourth 


5,498.1 
4,012.7 
3,276.4 
4,294.9 


2,228.0 
1,059.7 
- 460.7 
1,393.4 


91^1 , : 
477.6 / 
259.-^ " 
622.1' 


1973 






950.7 - ^ 

500.1)' * 

280.4 

549.8 


First 
SIfcond 
Third^ 
Fourth 


5,354. g 
3,985,6 
3,215.0 
3,924.5 


2,264.0 
1,091.9 
465, 3 
1,172.4. 



1974 ' 
First 
Second 
Third 
Fourth 

197^ 
First 
Secohd 
Third 
Fourth 



5,18^.5 
%, 865.1 
3,078.0 
3,871.6 

4,931.5 
:5,520.9 
2; 794. 9 
3,615.6 



2,105.9 
-1,055.0 
472. 
1.231.2" 

2,192.8" 
'^1.137.7' 
474.9 
1.185.6 



908.5 
496.4 
295.1 
593.4 

970.4. 
536.3 
301.2 
579.0 



Excludes liquefied petroleum sales prior to 1971. 

^Total consists of residential', commercial^, industrial , 
and ".Qther." ^ , ■ - f> 



Source: American Gas Association, Historical Statistics 



6f the Gas Utility Industfy>, 1966^975 , 
Arlington, Va. , 1977, p. 105. 
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Fig. 7:20. Ga^Utility Industry Sales 
to Residehtial CustQmers 



Fig. 7.21.; Gas UtiUty Industry Sales 
to ConunerciaJv Customers 
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Fig. 7.22. Total Gas Utility Industry Sales 



Note: All monies are in terms of current dollars .v 

Source: American Gas Association, Historical Statistics of the Gas- 
Utility Industry, 1966-1975 . Arlington. -Va. . 1977, pp. 
7" 77, 89, 108, and 125. . 
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^ig. 7.23. Average Gas Utility Indus- 
try Sales to Residential^ Customers. 



Fig. 7.24. Average Gas Utility Indus- 
try Sales to Commercial Customers. 
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Fig. 7,'25. Average Gaj Utility Industry 
ipSales'to All Customers- 



Note: AH monies. are in terms of current dollars. ' 



^ Source: American Gas Association, Historical Statistics of the Gas 
- Utility Industry, 1966-1975 , Arlington, Va*?, 1977, pp. 68, 
77, 89, J08, and 125. 
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Year 



■• : '1950 
M 1951 

1952 

1953, 
1954 
1955 
1956 
1957 
1958 
1959 
I960- 
1961 
. 1962 

. }m 
1964 

' 1965 
, - 1966 
- 1967 
1968 
1969 
1970. 
197i ' 
■ 1972" 
1973 
1974 ' 

. 



Table 7.16. ^ Gas Utility Industry Sales to Residential Customers, 195H975^ 
(J^^li^des revenues, sales, and customer^ 




Revenues 



Sales . 
(10l2 Btu)- 



,.U77,070 '4383.9 

1.334,967 1620.5 

M56,718 1734,8 

1,574,428 1803.3 
' 1,782,670 V 2003-.1 

2,007,4S(|^' • 2238.7 ■ 

2,236f500 2464.3i 

2.378,f38 ' 2598.5 

2,657,616; A 

2,870,473 ■•( , 

<5,177,430 . 

3,376,781 

3,603,266 /| 

3,?27,868 " 

3,894,870 

4,029,562 

4,195.331 

4,382,837 

4,567,307 

4,883,029 ■ 

5,207,335 ■ . 4923.> 

5,6'35,395^ ♦ ' 5040.1 
6,094,171. ' 5141.8 
6,246,988 . , 4993,6 
'6,899,395 •4864.8 

8,,)WS.484, , ^. 4991.0 



2973.9 
3188.1 
1 '3321,0 
'3536,9 
3668.0 
3869.) 
3999.0 
4175.4 
, 4365.3 
' 4S52.7 



Hi' 



■ Vludes'data, for Hawaii subsequent to 
l>:l. Source: American Gas^AssociationMl 



Number of 
custliiers- 
■ fin thousaSds) 



22,1\6.1- 

' '23,04: 
23,852^ 
;^^4,647.0 

';. 25,398.0 
- 26,282.6 
■ 27^241.0 
'2^01.2 
28,78B.5. 
29,'529.6 
30,417.5 
31,U8.2 
31,893.0 
32,710.8 
33.551.2 

/ 34,340.8 

' ■ 35,141.8 
35,915.1 
36,691.1 
37,538.3 . 
38,097.0 ' 
38,788.7 " 



•40,115.5 
40,626.7 
40^50.3 



Average use 
per customer 


Average annual 
■ / bill .per 


Vtu/customer) ■ "^""if ^ 


162,5 


53.15 


770;3 


. 57.94 - 


72.7 


6107 


lU ■ 


63.88 


78.9 ' 


70.19, 


85.2 » 


\ »t 76.38 
? 82.10^ 


^ 90.5 


'92.5 .. 


84.66 




92.32 


m,i 

ip4.8 ' 


97.21 ' 
104.46 


106.7 . 


108r51 * 


110.9 ■ 


112.98 : 


112.1 


113i96' 


111 V 

Hi, J 


116.09 ' 


116.5 


117.34 ■ ' 


118.8 • 


119,38 , 


,121.5 


122.03 


> 124.1 


, 124,.48 


• 128.4 1 


. 130.08 


,129.2 1 


136f69 


129.9 .. 


, 145.28' 


130.4/ 


154.56 , 


124;S 


^ 155,73 


119.6 


1 ' 169,82' 


121.9 


V i 206,24 * 

..1. » 



Averag^evenue . • 
per 10^ Btu sold" ' 





and 125. 



iuenttol960, 
Atistics ollle gas l Jti lity Industry. 

5, ' . 



0.85 
0.82 



0.87 



0.90 
0i91 

m 

0.94 
0.^7 
1.00 
1.02 
1.02 
1.02 
1.01 
1.01 
l-.OO 
1.00- 
1,00 
1,01' 
1,06 
1,12 
■j,19. 
'■1,25 
•1.42 
i:69' 



Is) 



Arlington, 



TaWe 7.17. Gas Utility Industi^ Sales to Coniercial Customers,, 1950-1975^ 
^includes revenues, sales, and customers) V 



Year' 



,^ Revenues 




1950 
1951 
1952 . 
•1953 
1954 
1955 
' 1956 
1957 
,1958 
1959 
19^0 
1961 
1962 
1963 
1964 
1965 

m 
mi 

1968 
196$ 

'1970 
1971 

m 

1973 
' 1974 
, 1975 



265,571 
294,435 
321,309 
338,914 
377,749 ^ 
424,090 
471,258^, 
505,''67j8 
,571,212;- 
^632,665 
^723,448 
'789,202. 
874,366 
910,497 
998,386' 
1,053,647 
1,135,352 
1,223,897 
1,315,409 
1,45^054 
1,620,446 
1,829,309 
2,063,803 
2,172,460 
2,539,300 
'3,302,669 



Sales • 
(10l2 Btu) 


mlJuUvi Ul 
ntcf hm^TC ' 

\U\ lIlvUddilUD J 


Average use 

AmA^ 

per cusiODeT 
^iu Diu/cusiODierj 


Average annual ' 
bill per ' 
. custouer 


Average revenue 

MAM lAU D4>ll MmIJ 

^ per 10" Btu sold 
(J) 


410.4 


173^ 


23S.9 


152.68 


0.65 




1787.0 


255.1, 


164.76' 


0.64 - 


■ 492.9" 


1869".0 


263.7 . 


171,91 


q,65 


. 498.J, 


1926.0 


258.6 


175.97 


0.*68 


540.5 


1990.0 


271.6 / 


. 189.82 


0.70 


602.9 


2047.5 


294.5 / 


207.17 


0.70 


6S5.8 - 


'2140.3 


306.4 


' 220.21 


• 0.72 


698.9 


^ 2211.1 ■ 


316.1 


228.70** . 


■ ' 0.72 


764.9 


. 2286,6 


334.5 


249.81 


0.75 


827.5 


2363.9 


350.1 


2'67.64" 


, 0.76 . 


919.8 


2458.3 


374.2 


284.29 


0.79 


988.1 


2528.9 


390.7- ■ ■ 


• 312.07' ! 


• O.8O' - 


1092.9 


'. 2597.9, - 


420.7 


366.Sr 


' 0.80 


H36.fi 


' 2639.6 ' ' 


' 43J.6 


344.^4 . 


0.80 


1273.5 


■ ' 2712.2 


469.5 


368.11 • 


' 0.78 


1344.8 


2789.7 


■ 482a , 


' 377.69 . 


, 0.78 


1462.8 


2868.2 


,510.0 


395.84 ' 


0.78 - 


1577.6 ^. 


2933.6 • 


537;8" ' 


417.20 


' 0.78 


1704.9 


3003.6 ' 


" 567.6 


,; 437.34 , 


^0.77 


1010 1 

1878.1 


? AT? 0 

3073,8 


611.0 


474.6) 


0.78;'' 


2006.6 ■• 


3130.9' 


iA40.9 


;. 517.57 . 


j0.81. 


;i55.5 


3199.0 


,673.^ ^ 


'■ .571.84 


0.85 


2275,7 ■ 


3263.6 ■ 


''697-.3 


. 632.56 


0.91 


228p.8 


33:31.4 ■ 


' 684^ 


;,652.12 . 


0.95 


2293.4 


3392.0 


676.1 / ' 


' 748.61 . 


l.U 


2386.8 


' 3367.21 


708.9 

r 


880.83 , 


1.38 



Inclijd^s data fo| Hawaii subsequent to, 1959 and'for Alaska subsequent io.pi 
Dciatii 



. ... • . . ■ ' ' • ' 

■|9urc^: American Gas Association, Historical Statistics 'of the; Gas Utility Industry, 196^1975 ; Arlington 

■■ . Va., 1977, pp. 77, 89, 108, 68, and 125. , ' - \ ;} ' ■ - . ' 
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2;' 



* • 



1950 

1951 
^952 /' 
n953 
• 19S4 ' 
. 1955 , 

1956 

1957 

1958 ' 

1959 



1961 
1962 

• 1963 
1964 
1965' 
1966 
1967 

' 1968 
1969 

. 1?70 . 

1972, 

^' ^973^ 
' ■ 1974 
1975 



^ Table 7.18. Tot5l Gas Utility Infery Sales 195^975' 
. (^"^fs revenues, sales, and.,usto.ers) 



.a 



V 




1,948,002 
2,228,109 
,2,465,735 
■2,715i900' 
3,049,243 
3,449,699 ' 
3,850,071 
4il33,S55 
■'4,568,321 
5,065,228 
' 5,617,387 
5,922,879 V 

'6,444,^60 
6,726,'8lS 
7,132,685 
7,406,978 ' 
7,869,888. 
8,260,73^ 
8,781,152 
9,479,566 
, 10,282,611 
' 11,357,392 
12,4^5,235 
12,98.7,272 
15,242,481 
19,101,498 



Average annual 
, bill , per customer 



Average revenue 
(per 10^ Btu sold) 

^ ■ ($) 



4.209.1 




, 175.4 


4 822 2 




;il93,3 


S 239 2 




203,9 


5.607.3 


7fi 7ftQ n ' ' 


Oil i 

' 211.4 


6.102 6 


r 77 ^7(1 n 


223.1 


6.658.6 , 


7R 478 ft 


233,8 


" 7.254.2 


70 ^^A^A 


245,6 


7.703.5 


47fi n 


' 252.8 


/ 8 028 fi 




257.0 


• 8 791 8 ■ 




274,2 


Q ?R7 7 




281.0 


Q iM (1 


77 07A r 
JJ,05(J.5 


283.4 




tA COT i 

, .34,683,4 


■ 295,1 




, 355SSI.O 


302.8 


c 11,591.2 




\ 71*7 n 

1 317.9 


. 11,980.3 


. 37,337.5 ' 


1 320.9 


^ ; 12,859.1 ' 


'38,228.4 


'^336.4 


13,488J 


39,076.5 


345.2 


14,472.4 


39,930.0 


362,4 ' 


15,391.6 


40,854.0 , 


• 376,7 


16,043.5 


41,482.1 


386,8 


, 16,685.7 ^ 


42,241.'^ 


395.0 

■-397,7 
' '377.0 


17,082.1 


42,954.8 


^ 16,479.9 


■ • 43,711.0 


16,000.3 


44,267.3 


361.1 


. 14,862.9 


44,554.8? 


333.6 



^Includes data for Hawaii subsequent to 1959 and foHlaska' subsequent to 1960. 



: 81,16 
8^,29 
V 95.39 

■ k,ii 

110;77 
121.13 
130.35 
135.63 
146.22 
'157.96 
.,169.95 
175.08 
185.82 
,189.22 
195.61 
^ 198,38 
. 205.86' 
•211.40 
, 219.91, 
■ 232.04 
247.88 
268187 
290.19 
• 297.12 
344.33 

} An. 



' ■ If* ,■. /' * ; k . ..I ' 



. 0.46 

o.;6 , 

0.47 V 

o.f ■ 

0.52 
0.53 
0.54 
0.57 
0,58 / 
O.6OI: 
0.62 
0,63 
0,62 
0.62 
0.62 
,0,61 
0.61 ; 
0.61 
0,62 
•0.64 
0.68 
0J73 
'0.79^ 
0.95 . ' 
1.29 




to 

.H 




;Er|c;. 
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The .billing system for gas is not nearly as complex as that for, 
electricity. ' . ^ : ' 



Table 7,19. 



Gas Utility Industry Prices, by Class 
of Service. 1950—1975^"* 
V • ($/106 Btu) 



Year 


'Total^ 


Residential 


Commercial 




1950 


0.46 


o!85 


0.65 




1951 . 


0.46 : 


^ 0.82- 


^0.64 




1952 


■ 0.47 


0.84 


0.6'5 




1953 


0.48 


0.87 


0.68 -V 




.1954 


0.50 


* 0.89 


> 0 . 70 




1955' # 


.0.52 


" 0:90 ' 


0.70 ' 




1956 


0.53 


' 0.91 ^ 


0.72 




• 1957 - 


0.54 


0.92 


, 0.72 , ; 




' 1958 


0.57 


D.94 


' 0.75 




1959 


0.58 


' 0.97 • 


* ,0.76 ^ 




1960 , 


0.60 


' 1.00 


0.79 ' 




19-61 ' 


0.62 


■ 1.02 ^ • ^• 


■ 1 . 

0.80 




1962 


0.63 


1.02 


^ . 0.80 




1963, . 


0.62, 


1.02 \ 


. ■ ^ 0 . 80 ■ 




1964' 


0.62' 


1.01 


0.78 ■ 




' 1965 ' 


0^. 62 


■.1.0,1 ' X 


» ■ Q.7JB - 




1966 


■0.61 


voo t 


0.78 




1967 


0.61 


lj.00 / 


- 0.78' 




1968- ' , 


,0.'61 


1.00^' 


0.77 




1969 


0:d2 


l.OL 


0.78 - - 




■ 1970 


0.64, A 


1 . 06 


' ■.. 0.81 




197.1 








0.68 ^ 


1.12 '■ 


..■ 0.8'5 - 




1972 


0.73 


•". 1.19 " , 


'0.91 ; , 


43' * 


, 1973 y 


0.79 


1.25 • ' 


0.95 • 




19-74 - ■ 


0.95 


1-.42 


1.11 » ■ 




1975 


1.29' ' 


/ -1.69 


„ 1,38 ' 





Includes datd for Hawaii subsequent to iSSfl^andT 
for Alaska subsequent toVl960. ^ ' / : 



Total" includes, "Residential," "Commercial," 




"Industrial.," ^d' "OtKer." 

•I 

Source 



American Gas Association, Historical 
Statistics of the/Gas Utility . 
Industry, 1966-1975 / Arlingtop. Va. ^ 
1977, Table 73, p. 125. ' . • 



.218 



Table 7*20. PetroVetun Consumption by the 
Residential and Commercial Sector 
(10^>5 Btu) / ^ 



19.73 



1974 



1975 



1976 



1977. 



January 
FeHruary 
March ' 
Apri 1 
May .. 
June ' ' 
July 
August 
September ^ 
Oct^Jber 
November . ' 
Deceinber> 
, Total"*, 

January 

February, ? 

March 

April 

May 

June 
' July 

August 
' September 

October 

November 

December 

Jaiiuary 
' February 
'MarctL>-l^_ 
Apri 1 
May 

June >■ ^ 
July . 
August ' s 
September 
October 
November 
Pecember 
Total 

^Jaritmry 
' February 
MaifeK ^ < 
*April 
May-- 

June ^ ^ 

July • : 

August 
September . ' 
October 
November 
Decerpbe'r 
•Total' " 

' ^ahua'ry 
February ' 
March 



0.707 
S 0.653 
0,620 
^ 0.527 
0^,562 
<. ' 0.511 
0.503, 
0.560 
0.538 
0.592 
0.458 
' , 0:648 
. 7.077. 

0.662 

'o.'SS 

, ' 0.49-7 ; . 
.0.503 . 
. 0.507 
. 0.519 ^ 
0.513 
0.589 
• 0.583 
' 0.628 " 
^ 6.688 , 

6'.627 

0.526 . 

0.546 
V 0.489. - . ' 

0.444 • 
\ . 0.435 . 

0.463 

0.441* . 

0U84 , 

0.5^* 

a. 503 
viL^ .0^35 
^^^6.135 



S"' 



Jote: 



Asphall? and road oils 
table. I^or further 
the Glossary. 



are included as p^rol 
enumeration /o£ oil pet 




ducts in this 
prodiictSji. see 



Soij^ce: Federa.l Energy Administration, Monthly 
f^ D.Q.V 'August 1976, p. -44; April 1977) .i 



Energy Review , Washington 
pv 47^; July 1977, p. .57,^ 



ERLC 



1,100 

* 1.000 

-'800 

' ■ 700 



500 



300 
200 



8.7^ 



1,074i.// 



/ . 2.7% 



4.7% 



17 J% 



1lli% 



/ 



m% 



m%' 



6i%- 



7,2% 



4f3% 



. ioisi.1 




-.'ax,,,- > 


45%. 








m% 


' '.IV * 

ni% 




" »." 

• 7J% 




■ 7i% ■ 


7.*J^. 


/ ' ' 

45i% 


^4S.7% 

r' 















.1971 



1972 . 1973 



1974- 



ONHIfiUWAY 
OUSEL 



IliSELS MID 
RAILROADS ; 

UECTRIC 
UTILITIES' 
INDUSTRIAL AND 
OIL COMPANIES 



46 . 



Figure .7;26^; ; Sal,es of ^DistijJ^te FueJ Oil by Use aaA.Percent of To'tal. 
: ; V « « ^J: S5.\ (mi/lioiis of barrels) / ^ 

Note: Numefrous sources aoilate distillate fuej oil used f^r ;h^atiiig^A - - 
. ' purposes witl) resident ial/conunereial consumption of distillate ' 
: , ^ fuel oil.: ^ , ' , ■ : V . , - / ■,:r^ 

Source: U^S. ^b|^partmenr of the Interiai:, ^^reau of ;Mines, 

^ ^ . Fuel ^'.Oil and Keros'ine^ in'^ 1975 , " Minerail. I ndu&ti^ Survey 
' * Washington, p. C.', September 1976*. Figure 1," p. 2^^ . ' 



s pf " >' 



1.200 
1100 
1:000 

nqo 

800 
700 



•if 



3 

■300" 



100" 
0 



,7 

r 

V: 



838.D 



4.2% 



m 




925.6 ^ 
'TIS 



21.7% 



17.0^ 



15^ 




^ 1971 



197 



m 



m 



1973 



1974 



^ 895.3 



111% 



11% 



121% 



OTHER 

VESSELS AND 
MILRDADS 



ELECTRIC 
(ITILITIES 



ITi% 



OIL COMPANIES 
INDUSTRIAL 

HEATIN& : 



1975 



re -7.27.. Sales* of^psidual Fuel Oil by Use as Percent of Total: 

^il 1 ions of ba:jrels) ; ' " 

Note: bJumerous. sources eqadfe rasidual fuel- oil used for heating 

purposes with residential/cominetcial consumption of residual 
fuel oil. ■ ..'■>■■ N, - . . • 

■ ■ / ■ ■ " ' ~ ■■■■ X -t.^ ■ .. ■ . ^ • 

Source: U.S. Department of the Interior," Bureau of Mines, "Sales of 

- _ ■ Fuel Oil andj^Kerosine in 1975., "- Mineral Industry Surveys. 

• Washington, J?. C. , .September 1976, Figure 2, p.. 3. — ' 



lie 1,21, Sales of Distillate fuel Oil^jiy, Use in itie lited States, 1S7I 



ise 



13J1 m 



s 



\ • ' . V: 543,3]] 53^,1'' IS3,2|3 181,121 

ttstrialleKluij/oilcopfuse) 58,131 ^1,381, ' M,3I m' 

, m ■ 13,485 14,i.. 13,885 * ' 13,W3 

3S,32S ^8,334 ■ 17,558 ' 84,6^/. 65,1^ 

, .■ .,- 86,2^r- , 37,881 ■li2,|8 182,145 ■ 53,151 
■ „.■. ;■ ' '.' |,555 22, 125, 2M8i , '24,757 " 2M38^ 

^H'- . 17,421 28,187 15,598 ,17i748 
On-liijtof iiesel 

OfMijtaffoel I 46,525 '58,186 55,541 

AllAr . ' m ' 18,852 11,876 

United States, total ■■S71|328 l,fl74,878 1,135,863 1,881,886; 1,143,561' 



168,581 ,185,85^ 221,428 22l,833/> 217,286 



,743,,]^ 

.i3i:< 



' Includes diesel fuel, 
\cvised, ■ 
"kludes pnje oil, ' 



Pata for 1515 incliidjs 15,656,1)1 barrels of distillate 12 and' 2,S18,MC krrelsi distillate 
'4 fuel oil used'I'Steai'-elettric plants, Alsp, included, are 3,161,888 barrels of lerosine-typi 
jet fuel usedbf, electrit-iitilitf coiiparties, ,l|e data includes 23,646,888 barrels of 
distillate 12, 3,031,10'taels of distillate »4 fuel oil used pt steal-electric plants, and 



iiifce:, 0,S. iepartient of tbeinterior, Bureau of lines, "Sales ^f'Fuel Oil and bsine in 
^'■■']575; |eraiyustiiun'eys . Islington, Pl.Septeier 1576,'ttk'2, p', 4, ' 
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Table 7,22,' Sales' of lesidual Fuel'Oif 'bj'te in.tbe toed States, 1571 tbrougb 1575 

K 



' ' ise ■ 


' ill ; 157 


2 19)3^^^37?" 


1 , 







■f 371828 135,348 ,589,457 475,284^ 454,535^ 



, , ^ 182 J52 191,111 .192,2Sr 172,896 155,183 
™INudingoilcipanfuse] 136,221 142,328' ,152,267 143,726 ,112,362 

^ 32,621 p,' 58,652 '''58,236 58,487 

Electric-utilit/ coipanies ' 

'Railroads 

' ^ J 

'Vessels' ^, 
jlijitary \ • 
All other"' 
Unites States, tota' 



,,!*,V&7,i 1.214 1,176 
Vi 17,932, ■';12,415' ,91,852 
29.217 24,622 22,192 28,423 
MM ' 1,886 , 'Ifl 8,583 '6,866' 
925,647 i;i58,177 .963,216 895,il(. 



IillodesJavf grade and;crude^oilboriaV fuel, 




f > 



--',iw,yrouaiia,5uilllHluate:.iuel;oilU^^^ 

^^^P4dataeKludes 26,683,888barrels*f:distito^ 
electric plants, ' " , ^ ■ f,^' \ 

"■5' Mwt Of tie Interior, taau of (lines, "Sales ofJuel Oil dlerosine' 
, ■,' in 1975,;to^^^ ^ ijblf 3, p, 4, V ' ; - 



223- 



Table 7.23. , Saleks of Kerqsine (Excluding Jet Fuel) in the 
United States, 1971 through 1975 ^ • 



Use r 


\ .1971 - 


1972 

■it 


1973 


1974 


, .1975 ■ 


Heating ^ 


70,710 


'66,199 ■ 


61,272 


49,849 


45-, 126 


All other ''^ uses r 


20,207 


19,655^ 


17,643 


14,- 503 


12^864 


United' Stalls, total 


90,917 


85'" 854 


78,915' 


64,352 


57,990 



Source: U.S; Department of the Interior,. Bureau of Mines, ''Sales 
^ of Fuel^Oil and Kerosine in 1975," Mineral, Industry 
Sufyveyg , September 1976, Table 1, ' p..v4.. 
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Table 7.24. Total G|s Sales of Ethane and Liquefied 
. Petroleum in'Liquid Form, 1950-1975*^ 

(10^ gal) , : ' ■ 



. . . . t , Residential 

rear ■ ^ Tota-r , . •. and •■ 

" <- ■' ' commercial 

-v.- 



.r-':; .'4',2l^g " ^. ;. .2,1^6,813 



\ ' 195,2 :.: 4.,477T^ r 2,266,178 

' ^?^^v .■"4,9'S2,00K 2,479,180 

• X ' S,i25,52^^ • . 2,626-,808 

.^ms". . • 6,122,718 y ' "-2,801,379 

• " .1956 ; 6,^35,763 >■ 3,001,021 

• 1957 .6,939,121. 3,067,070 

■ 1958 7,462,089, 3,293,67^ 

19S"9-' 8,919,161 3,934,792 
1960^ 9, ■554, 649 ' 4,224,53' 

. : , ' 1961 ^ 9)797, -883 ^' ■ 4,-3.18'2l5 

•,1962', , 10,729,394 4,712,683. 

V196.3- .. ' ■ 11,570,278 5,05^,157." 

1964 . . 12,473-,258 •■ ' 5,180,794 

1965, 12,908,899 - , 5,345,972 

■ 1966 ■■ ^a3,594';-7:55': '>5, 681, 636 

'- 19'6'7 " ' 14,466,144 6,221,839. 

■ ,. .-'.1968 , 16,165,632 „ 6,718,1()8^ 

18,716,376 . 7,656,872 

- V ^ r-^-/^^ ■ "4lS^«9Vl62, 7,568,691 

i-'^ '-pTl • •'^''^9,l83;-^42 ' - 7,668,413 

''r^^- —i7~:'' W^'^^^-^-^ 21,833V700 • 8,253,340 

- -""V-. . • r97r '22,199,.048 . • 7^845,991*^ 

■ r .. ^. 1974. 2 1,538-, 69.2 ' • 7^'231,035 

•r 197.5- ■ 20,430,690 7,019,989 



a ' ' * 

- .Rxcludes' Liquefied Petroleum Gas for 
"fexpprt ^r for use in gasoline pro- 
duc^on%^ Incl^/es etha'n^,/ propane, . 
^ butafie, ^nd butan.e-^^pane mixtures\ . 

'^btal" in<^ud^&^j^lQ.sidehtial,\^ 



V cialV*'and. * 




"-t;o • ult ilhkte' Qonsuin6r/ f vN^" 



^ _ -.3^^,Ga^; AssQci at ion ^ 
Histpj-ica^^^ -^f . the Gas- 

Utility JnduAtryj- 196^1^75 7^ 
^vd^tliggtori; Mdiy 19Y7v^ Table 63^ 
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Table 7.25.. Residential Heatirtg Oil Average Selling 

Prices 



1974 



■1^75 



>■ Si 



*.1977^'' 




January 
Febr^j^r)i^i''- 
March' 
, ' April 

• "May A - 
. 4 June 1 
July 
'August 
September 
October 
November 
■ December 
Average 

' January 
' February 
M^rch 
April 

. June ' 
' July 

August. 

September 
October 
November 
December 
!? /Average 

Janiiary 
\ February 

AfJ^l 
May/ ...^ 
June V 



August i} 
; Septemberi;^' 
October V ^ -u. 
November * 
becembeii 

Jaftusry- 
- Feb:^U4jy 
: Maip%, ' , 



Cents^per ga,llon, 
including taxes 



31.1 
,^32.8 
•33.8 

- 34,?) 
35.1 
35.3 

■ ■SS.2 

'35,3 
-^6.3 
^ ,35.6 

37.9 
• 36.9 
. 34.7 
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■ Soui^e: . JF.edera 1 Energ;y."A«i^ 
• ff;-'..-^ Enerev Review .. April- 
: ^ K. - . -duly 1977, , p. , 76.' • ■ 

■ ,•-., . <" ; ■ . ■ . 



^37, 4 

37.0 

36.6 

36.1 

36.7 
'37.1 

37.2 
.38.0 

38.4 

39.3- • 
39.4 
40.1 
37.7- 

4b. I ■ . 

■ 40:1- h' 

39 A 

39.0 

39.0 . , 

39.3 ' 

39.3" 

39,8 
'40.2 - - 

""40.7 

41.9 

.;4'3.p ' 

44,4' 
• 45. 3 j: ' 

•45.8 J 
; 45.9 ? 



tration,. Mont:hl'y 
1977V p. ^67 ^ 



Table 7.26'. Retail Price, of Residual Fuel Oil, 
• . July WS through Aprjl 1977 . ' : 
(dollars per barrel) 



No. 5" 



1975 



July 

September 
October 
November 
December 



I 



1976 ^January 
■February 

' Marth- 
April 
May 

June ^ 
July 
August 
September- 
■ October!? 
November*! 
Decenber 

0 

I 

1977 January 

J. February 
. March 
Aprir 



11.28 
11.04 
li.07 
11.12 
11.27 
11.64 

11.63 
1LS7' 
.I.ljV 
11.58 
11. .49 
11.23 
11.70 
11.48 
'11.3 7 ■■■ 
11. .64 ' 
12.04 
;i2.^4 

13.39 
13.66 
R13.7S 
13.26 



P - Prelimina^'y . 

I . 

R,- Revised 

a, 



No; 6 



O.D to 0.3' 
sulfur 



0.31 tq \.Q% Greater than 1. 
sulfur , sulfur. 



Jotal 



Bunker C Total 



12:86 
13.22 
12.94 
12.98 
12:96 
12.87 

12.39 
12.78 
12.81 
12.34 
;1.87 
12.24 
. /2A2. 

12.79 
^12.50 
■ 12.94 
13.15 
13.'3'2 

14.34 
14.60 
R14.S7 
14.63 




, 1-3.68 
R14.08 
R14.S1 
14. m 



■Refers to the price at which. residual, ^uel oil is sold to ultimate c^onsuiners such, as 
^-utility, industrial, institutional, ^pnunefcial, and residential accounts. ^ • 

Refers' to average, retail price of all No. 6 oil sold; . ' 

'Refer;^ to average retail price of -all residual fuel oil sold. • ' »■ ' ■ 

Source: Federal Energy AdEnistration, Mon^lily Energy Review,. Washington. *D.C. ■ 
. ^ ' July 1977, p. 79. ' ~~ ' ' 
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Table 7. 27. The Role of Coal in U.S. ° Fue,l CdTtsuraption 
- Selected Years - 1850-1975 \ 



• . t Coal 
Year , consumption 
(10^2 Btu).H 



Coal consumption 
as percent of 
'^Sonwood fuel 
''^'consumpi i on _ 



Coal consumption 
as percent of 
all fuel ' 
consumption 



18-50 
1860 
1870 
< 1880 
_ 1890 
1900. 
1910 

1930 

* 1940 
^ 1945 

, 1947 
-1950.. 
1957 
1960 

• 1965 • 
' 1970 
il975- 



219. 
518 
1 , 048 

2,og| 

4,062 
6,841 
12', 714 
15,504 
13,639 
12,535 
15,972 
■'15,824 
12,.913, 
•11,168 
10,140 
11,908 ' 
12,922 
13,376: 



100.0 
100.0 
99.0 
95.5 
90.3 
90.3 
85.9 
81.6 
61.3 
S2.5 
50.8 
47.9 
38.0 
26.8 
22.8 
22.3 
19.-2 . 
18.8 



9.3 
16.5 
26.5 
41.1 
57.9 
71.4 
76 . 8 
72.5 
57.5 

49.7 ^ 

48.8 „ 
NA 

36.8 

NA 
_ NA . . 

NA 
' NA (, 
NA . 



NA ,— Nol available. - • 

"Source:- ^U.S. pepaivemen| 5t theTTifCi 



. . , . , . * bureau of ' 

;^Mines', Hig^^orical Trends in Coal uHlizatidn 
4 ^'ci Supply: / Washington, . Aiigi^f;tVlQ7ft , 

* Table lll^; p. 3-4; ^ ^ * ^ 



> ' V 



h ■ 



- r: 



- - ^ O" ^'♦•^ 



1947 
1948 
' 1949 
1950 
I9S1 
1952 
'1953 
1954 
,1955 
1956 
1957 
1958 
1959 
1960 
1961 . 
1962 
1963 
1964 
a965 * 
1966 
]967 
1968 
1969 
1970 
•1971 
, 1972 
* 1975 
1974 
197S 



Table 7.28. Percent breakdown of Total Coal Use by Sector^ 



Yqar Industrial 



Household atnd 
coininercial 



Transportation 



Electricity 
generation 



Miscel lancoui^. 



46. 12 
43^74 
44. IP 
46.13 

48. M2 
47.79 
51.33 

, 47.67 
4D.62 

49. 4Q 
- 50.99 

47.46 
46. 19 
46.08 
45.20 
44.36 
44.37 ■ 
44.95 . 
45.06 
43.79 
42.42 
46.48 
39.67 
38.72 
55.87 
34. 15' 
^2.92 
32.97 
' 31.92 



21.48 
21.74 
23.95 
2^.56- 
20.02 
20.35 
17.42 
17. 18 
15. 12 
.13.86 
10.97 
12.05 
9.88 
9.69 
8.76 
8.54 
6,82 
5.41 
5.69 
5.42 
4.77 
4.18 
Z\Sl 
3.30 
^.38 
3.-01 
2.23 
2.38 
2.11 



19.^15 
17.61 
14.98 
13.17 
II .53 
9.^15 
6'. 80 
5.06 
4.02 
" 3.22 
2.42 
1 .35 
1 . 04 
0.86 
0.21 
0. 18 
0.17 
'0.17 
0. 15 
0.13 
0.11* 
0.09 
0.06 
.0.06 
0.05 
0.03 
0.02 
0.02 
^O.dl 



13.17 
16.06 
16.00 
17.25 
. 19. 18 
21 .80 
-^^^^.59 
28. 11, 
30. 17 
32.47 
34 . 75 
38 . 00 
41.30 
41.93 
44. 16 
45.42 
47.27 - 
47.90 
49.05 
50.64 
52.69 
"55.25 
56.76 
57.91 
60:71 

■ 62.72 
64.84 
64.165 

■ 65.97 



0.08 
0.8S 
0.86 . 

' 0.89- 
0.S5 
0.90* 

.0.8C> 
1.97 
1 .07 
1 .06 
0.87 
1 . 14 



,S9' 
43^ 
67 
50 
56 
58 



.0.05 
0.02 
0.01 
0.01 
' 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0..00 



_ctual poal consumption by th^ diffej-ent sectors can be calculated 
from Table 7 2/ and Table 7.23. Fpr example, for the year 1975 
x°^0l2°Btu use was 2.11^ 13,376 x 10^2 Btu; = 282.23 



?ote: 



For additional numerical data, see Table- 7'. 5 



Soarce: U S Department of 4e Int^Vior, Bu^e^u bf Min^, Histori cal ' 

, ! • ^ ^" f ' '^^ Utilization and Supp ly. Washington, . D.Cv, 
^ - • August Ip 76, , Table H1..-3, p. 3-7. ^ \ •* ' 
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- VThIS table t=>RdVIDES DAJJ^ THE REt^ATrf^ IMPORTANCE )0F COAL TO^^eAcH ; J^^^^^ ' 



" SECTOR. f'OR EXAMPLE. THE 282.23 ><' JJ0" BtU OF 
to THE HOUSEHOLD-COMMERCIAL 
USED BY THAT SEQTOR IN 1975. 



^EROy PROVIDED BY COAL 
TO THE HOUSEHOLD-COMMERCIAL SECTOR IS ONLY 2.091 OF THE TOTAL ENERGY 



1947 

1948 

1949 

1950 

1951 

1952 

1.953 

1954 

1955 

1956' 

1957.\^ 

L9S^^'' 

1961 

1962 

1963 

1§64 

1965 

196(5 

1'967 

1968 

1960 

1970 • 

1971 

197.-2 

197^ 

1974 

1975 . 



Source : 




-Table 7*29/ ectei^:jjse as Percent of Total Gross 
^- Eriprgy^^put ^ to Sector 



Year Industrial 



Household' and ; 
commercial » 



Transportation 



Electricity 
^eneratioTf 



Total direct 
fuel use 



56.92 
52.88 
49.00 
;48.23 
46.74 
43^.1 
4(t^3 
3a. 83 
48^71 
/39.79 
^' 59.27 
\ 34.61 " 
\ 32.26 
31 .92 
30.61 
- 29.69 
29.88 
30.32 
31.24 
'30.35 ' 
28.52 . 
26.46 
25. 12 
24.49 
2 1 . a? 
20.75s^ 
20.26 
2r..34 
' 22.53 



50. 17. 
46 /06 : 
. :43V94 
.38.36 
. 33.70 
30.-28 
26.71 
21.99 
20.30 
18.17 
fA . 10 
12.54 
9.98 
9.66 
8.: 73 - 
7.96 
6.64 
5.47 
5.73 . 
5.^6 
4.50 
.4.04 
■3.29 
3.05 
2.87 
= 2.65, 
2.07 
2.26 
2.09 



34.47 
. 29.8B-.«^ 
23.43^*"^ 
19.74 , 
16.57 
11.85 

8.79 

5'. 66 

4.82 

3.73 

2.6A 

1.29 
.0.98 

0.8C 

0-il 
' 0.16 
h. 15 

0.15 

0.14 

0. 12 
' 0.09 
0«07 
0.05 

.0.04, 

o.a2 
o:o2 

0.01 
0.01 



48,8? 
.50.64 
43.78 
44.73 
48.04 
46.90 
47.62 
48.25 
52.80 
53.87 
52.95 
51.15 
k*.44 
51.45 
51.24 
51.09 
52.31 
52.06 
52.76 

50.73 

50.35 

47*^38 : 

44.45' 

42.56 

42.23 

43.51 

^2.67 

47.72 



^ 47.90 

43.97 
40.11 
37.9.9 
35.96* 



31.64- 
^28. 11 
29,07 
28 48 
26: 78 
^ 23.62 
[ 22.73 
2?.75- 
22.37 
21.52 
21.73 
21.98 
.22.33 
^ 22. 15 . 
21; 03' 
20.50 
19.60 
19.16 
18.20. 
17.33_ 
1^.79 
1$.09 ' 
.18.82 



U.S/^ Department of the J[nterior, Bureau of Mines, Historical 
TT^ds /in Coal/Utilization anck Supplyj,^^ Washington , D.C , 
August. 1976, Table III. 3, p. ^3^8/^ 
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Period 



TabJ^ 7;50. Constimption^ and Repre^sentatiVe Price^ pf Coal 

ConsUtionXloS short ^ons) . .. - Representative pHce ($/short ton)-- 



Bituminous and lignite ' Anthracite 



BituB 



^ous and lignite 



f.o.b, mines f .o.b.' uti lities 



Anthracite 



... " 1-960 . . 


380,429 


17,600* 




4961 


374,405 


15,900' 


^ 4.58 


. . 1962 


387.774 


\„ 14,300 


" • 'A AO 


- - 1963 


'(J '4^9,225 


14,100 


' 4.39 ' 


1964 


431,116 


14,400 


4 . 45 


1965 


459,164 


12,900 


\ 4.44 


V 1966 


486,266 


11,400 


A ^•^'^ 


» 1967* 


480,255 


10,800 


\4.62 


1968 


498,830 


10,160 


4.67 ' 


1969 


507,275 


8,809 


'4,99 


1970 


. 515, 6J9 


8,2H8 


6.^6 


a97i 


^ 494., 862 


7,3*38 


7.07 • 


1972 


516,776 . 


.5,915 


7.66 


^ 1973 " ' 


- ^. 556,022 - 


" S.,67V 


8.53.; 


. 1974 


552,709 • 


» , 5,448 


15\75 , 


1975 


' - 556,301 


5,108 


19.23. 


. ■ 1976E' n 

■ 


597, 47r 


5, 100 


20,00 



' - NA 




7.82 


■NA 




8,. 04 


NA 


f , * 


* 7.94 


NA 




' 8.''40. 


NA , 




8.()S 


NA - 




^- <S..2l 


NA 




7.78 


'na ^ ' 




' 7.85: 


"NA • 




8.48 


NA.- 




9. '62 


NA. 




10.85 ■ 


' Na^ 




11.86 


Nl^ 




"12.00 


9.I01 




13.22. ^ 


15.46 




22. 19 


17.6.? ' 




52.00 . 


IS. -55 




54.00 : 



a 



•Includes the consumption by electric Tjowfer uti liti'^c mo„ 1 ^ * 
.^mining indMstf ias . and .a't^lr daliy^rCf to Jt^aJ co^lsSs """'^ 

" Average f. O.b. mine prW of coal.- 1 



specified point" (Webster's New.Collegiate^Dictionary? T 
NA.= Not available \ : ■ 

E =' Estimated 

IterSs^'TMol^hf B-eau of Mines, Minera/s and 

Materials A Monthly Revigk : •WashimM^wor^ ■ q c JuTnTTott" 

Table 3, >... lb and Table„4, p^--^^^" "^"^^i ^-^^^^ 
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Table 7.31;^ Industrial Goal Prices 
, (feaJ. 1967 dollairs per 10^ Btu). ' 



I960 


' 0/32. 


1961 '■ 


- 0.32 ^ 


1962 


■ ,'0.30 


19^3 


0.30 ■ 


1964 


0.29 ' 


1965 


0.27 


1966 


' ^ . 0.26 


1967. 


v ^ .0:27 


1968 . 




1969 

> 


" 0.26 


1970 ' 


" 0.31 


1971 


. ■ . 0.35^ , 


r972' 


. * - . 0.38 


"l97« 


0.35 . 


1^ 


-0.47 , , . 


197S 


0.55' 


,^ • 



Source: G. E. Liepins,. Oak Ridge 

National Laboratory, private 
. conversation with tfen. S. Chern, 
Oak Ridge National Laboratory, 
. ' . ;1977. ^ 
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The pu);'pose of Chapter 8 >«is tb identify and review, some o£ the 
^evgy studies that are currently available. The studies included werQ 



^chosen cm a b^sis of availability, current applicability anc^'^mprehen- • 
siveness. Time limitations precluded the inclusion of all studies.. No 
lack of quality in the omitted studies is implied. The scopes and 
methodologies of t\ie studies are briefly cOmpareH in Table 8.1 (chrono- 
logically orderrfid) , and more detailed comparative results are given in 
the following tables Each table contains energy use figures disaggregated 
^by fuel and end us^e (whenever applicable^^ as publisTied by each of the 
^^ studies reviewed, ijhese tabled are followed by more general descriptions 
and analyses of the studies. . < ^ 

The greatest difficulty one encounters. in evaluating energy 
studi'fes^ is that, there is no established yardstipk againsjt which ta* 
mep?sure the/i'results. Even the raw data, as they currently are available, 
- must be jnrnipulated before they accurately reflect the true ^energy use ^ 

of either the residential or comme^^ial'^ sector . Thus, one can only 

i ' »* ■ 

evaluate a study in terms of the methodology, and general ''reasonableness** 

• • • *" • 

of** the results. Invariably, detailed data are qnly available as 

estimates, the reliability of which are often indeterminate; It is 

.generally accepted thl^ the more aggregated the data, the more likely 

they are to be accurate (in percentage terms) . The extent to which the 

lack of r^li^bLe data is a' >kndicap varies witfi the purpose for which 

' ■ ■ • ■ p \ 

the dataware being used. However, it 'would appear that Additional 
- It 

sensitivity analysis and primary data gathering efforts (such as those 
currently being undertaken by the Energy Information Administration, 
Department of Energy) wo^ld be jin order. . 
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Table 8.1. Table of D6if,ihiti£«v?-.'T^thodolo!gies 

r-W.-.«iii— — T — 1^ 



>rpul Jl »J 



Tr4ni|iiMl4ii« 



CowMixi<i' fhtriy 111! 
■mi t970.T9W 



Nov. 



. H. Dolt of K 
IUimI Corp. 

Cowi^rvtton In thu 
^■itd»n«til 3«cco'r: 



rr^,--*^-^-^ 
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Table- m, Residential Sector Energy. Us^ by Fuel and En^l Use as Given in the Stanford 
V Research institute Study • • . 

, • : ' Sector: < Residential,, Year:; 1968 ' 

. , : 

, Electric Energy Calcdatei at 3413 fitu/kWhr - Total Energy Use: 9.188 x 10^^ Btu ' 
: ■ . (in te^ms of average heat rate^ - Total ; Energy Use: 11.616 x 10^^ Btu) 

iTiHi! ■ ^'^^"^'""^ "^"'^^^"f " i^wT^ 

'itol g^s 35.2W(:?.S\) c 10.7V-(8,«) '3.W(2.«) cj 'o.- hC[U\] f 



■ P«roIe^ rDi«llUte 
products 



^ 'SO.IHM.n) 

......1 rl 

fuel oil ' . jf 

Mta\ ' iUHli.n] -r liid.Jl) O.SHO.n] - ' a, Unit, 

fuel oil ^ ' , , . "•''"^"•''Jl 

llpg \ 
Co»l a 0 a ■ ' ^ 

Stem 1 . , A ., 'I 

UnaH'outed 



CD 
O 



. ■ 'rjg sisif T" 't^^^^ 

.Calculations indicate that th6 heat ratt used by SRI is ^375 Btu/kWhr (for 1968). ' 

b ' • . • I ■ ^ ^ 

Electricity use at 3413 Btu/kWhr is not given separately for refrigeration and freezing. The implicit 
figures are 2;l3^j for refrigeration and' 0.671 for freezing.. 



HQ 



Eithe/ specific fuel not used for this purpose, used in insignificantf amounts, or this category not 
calculated separately. • i . ' " 



W ■ Note: Figures may not add ,duj( to rounding. 



Source: S. H. Clark, Stanford Research Institute, Patterns of Engr^y Consumption in the United 
States, Office of Science and Technology,^ Executive Office of the President, Washington, 
D.C., January 1972, Figure 7, j. 35 and Figure 24, p. |-7 and p. 33. ' j ' 



'. Table S.3. Residentiil Sector Energy Use by Fuel or End Use as Given 

in the Arthur D. Little Study 



Sector.: Residential, Year: 1970 



Electric Energy Calculated at,3413 Btu/kWht- Total Energy Use: 11.4 x 10^5 gtu 

. ■ (at 10,000 Btu/kir -Total Energy Use; 14.6 x^1015 Btu) 
' — ^ ^ ' 



Oil ^ 
30.SV-{24.2i) 



Other 



Electricity 
.13.3H31.1\) 

Natural gas 
^ 49.0V-(38.9V 

■Distillate 
fuel oil 



L Residual 
fuel oil 

IPG 

Coal 
Steam 

Unallocated 



Energy use by end use and fuel is not given in the ADL study 



Freeing Light., Clothes drying 



Misc.* 



Other 



^ Source: Arthur D. Little, Inc., Federal Energy Administration, Project Independence Blueprint, 
. ' Final Task Force Report, Residential and:Coiiercial Energy Use Patterns, 1970-1990 , 
, , ■ Vol. 1, Washington, D.C./ November 1974, Fig^ire 1.2, p. 8 and Figure 1.3, f. 9. 



Table 8.4. Residential Sector Energy lJse% Fuel and End UsV as Given in the S. H. Dole 
' . > ' ,| Rand Corporatibti Study ' 



('Sector;; Residential, Year: 1970 



'11 



Electric Energy Calciilated at. 3413 BtuAftr-Total Ener^ Use; 10,01 x iol5 jtu 



,, i^n terms of prima^ energ/^ - 



0' ■ 

,^ -Potrolea 
. products 
• 2«.5H2J.n) 



Kltlinl 111 . «W).7») 



13.irx\l0l5Btu)': 



i' 



2-<H5.7») 0.6H1,4\) i.sv^2,7\) 

i 



oil 



Dlstillite I 
fuel oil I 



Residi^i 
fuel oil 



21.6H16.5*) 



Coiliil^ 

otlUff 



3.5H 



5.iH3.n) 

'Cul 



J J 




Otlw' 
( 



H 



L. 1 2.«t-{5.7») i.om.jj) 5_,^5_^,j 



Refrijomidn/frocilnj- 



\ 



."calculations indicate that the^etajeheat rate «edj,y S. H. We ii 10,350 Btu/kM,r (for, 1970). 
^Either specific Mn^t used^or' this purpose, or used in ins • . 

. 1 ^ ' ' ' » ' ' r ' 1 , . " ■ 



0 



i. 

I 

I* 



Table ■Residential Sdttor Energy Use by Fuel and Use ai l^^^^ the'inergy and EnvironmenUl 
• ;• ' ■ . :' Analysis,j!nc.' SM)i' ; , ■■ . 



Sector: Residential, 'Year! 1974 



. Electric energy conversion factor not explicitly given. Calculations indicate liiat electric 
''"^ energy is calculated at ^IIS^B^^^^^ 

. Total Energy l|e:.ll,148 <l^^^^^ , : ; 



Electricity 
18.01 

Natural gas 
. 47. n 

• Kerosine >i 
3,3t 

Fuel oil 
24,6V 

IPG 

6;4V ■ 

rCoal 
Other SteaiD 
■Unallocated 



^ 2.1V - 

m : 

■ y y 

'4.31 

■ - A ■ ■ 



^.Ot^-, 1.3i 



2.2V 




0.3V 



2.4V 



;3.3i : ■ ^^:v0:4| 

'l.^JV ,0.71 



< Spice heating . Space;cooUng-' Water heating Cooking Aigeration 
■ , •63.6V' 2.7Y .;. • r l«.4t ■ 5.91 1x3.21 ' 



\3.2I 



V 



Eitkr f dflc fuel:nrt:ased>r aiiounts, or ij^is category not calculated separately 



Freezing Lighting Clothes drying Misc. :■; 

2.3V ' 1,.SV ■: , .2.4VI '': 



Note: Mais raay not add due to roundyig' 



■ > 



2, > 



^urce: Energy and EnviiOninental,Analysis,,.Inc:, 

Filial Report /Vol/ IIJ. Arlington, Va.vAprn i9^1^le r 



./ 



1:11-7.2, p. 10,, 



. Household Sector, 



'5 
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Table 8.6. Conercial Sector lnergy Use by Fuel and End Use as fiiven in the Stanford ' ^ 
' • Research Institute 

■ , Sector: Comnercial, Year: 1968 ' , ^' 

^ Electric Energy Calculated at 3413 Btu/klr'- Total Energy Use: 6.881 . 10'5 Btu ' 
(in tens of average heat rate" - Total Energy fee; Sjee . I0l5 Btu) 



Petrol euB 
products 



XR! '"^'""1 ''"^'''l ^''^f^'") '-'Hi.n) i' 

rDistiliite * 
fuel oil ^ ' ^ 

Residual 3^(27,44) i ■ j , , • ' ' 

fuel oil , " « j „, 

I , (feedstock) 

■ J ' H.JHii.n) ' 

^"'l 8.JV-(6.5\1 
e.3H6.5\) 

Steal ' ■ • J ; _ 

Uu'Uocited • . 



ShS? Tils;;! ""fcir jrji'i,, c...*,. „„. 



5.4H1I.7^)5 

Refrigeration/freezing ■ ^^Mn.iSf ' 

. 3.5t-(7,6\) 



"calculations indicated thafthe heat rate^used by SRI is 9375 Btu/kMir (for 1968). . ' 
ItS^^^^^^^^^^^^^ or this categary not, 



c 



Excluding feedstock, 
d 

Including feedstock. > 



Source.. H. CI r Stanfor Research Institute, Patterns of Energy. Consu .nt in. i„ the United Stat« 
• ffice 0 ciencc and Technology, Executivro ffice of the esiden lM^iTT^' 
; January 1972, Figure 9, p. 65 and Figure 26, p. A-10 ' ^ ' ' 



Table II Commercial Sector Energy Use by Fuel or End Use as Given 
^ in the Arthur D. Little Study 

" 'Sector:" Conercial, Year: 1970 
^ Electric Energy Calculated at 3413 Btu/kWhr - Total Energy Use: 3.9 x iqIS etu 

(at 10,-000 Btu/kWhr - Total Energy Use: 5.5 x lO^S Btu^) 



V 

Oil 

M.SH2I,5\) 



Electricity 
J1.4H57.3t) 

Natuul lis 
, 28.1V(n.'5\) 

Distillate 
fuel oil 



4 



Other 



, Residual 
fuelofl 

LPC ' 

.Coal 

Stean 

Unallocated 




Energy use by end use and fuel is not , given in tfi^ADL study 



4 



other 



13,8K20,7\) 



fl' ' " 

EstiDiated by author, , . ' ' . , / : ; , 

( Source*. Arthur D. .Little, Inp., Federal Energy Administration, Project Independence Blueprint. 
. Final Task Force Reporj Residential and (!oiiMercial Energy Use Patterns. lfl7H 999. ' 
Vol. 1,, Washington, D.C., November 1974, Figurei.2, p. 8 and Figure 1.3, p. 9. ' 



Table ^.8. Co.«ciai Sector E„w Use by Fuel er End Use as Given^in the Jack Faucett Associates Study 

Secttir: CowcialVyeai: ■ 1974 ) . 

flectric Energy Calciitated 5t 3413 Btu/i»r -Total Energy Use; 5,41?« lO'S Btu ' 

' . ' ' . J 



Fetrolfuo 
products 



rFuel oil 



Electricity 
iU\ 

Natural jas 

r Distillate 
fuel oil 

Residual 
fuel oil 



^ 12. « 
4,1\ 



ll.» 



IPG 



. i.n 

Coal ' 
l.iS 

, Steal . 



Inallocatedf 




01 



0.9t 

■'MS 



2.1\ 



0\ 



0.7\ 



2.3\ 



14.7t 

or 



0\ 



0\ 



0\ 



0< 



ot 



in 

3.M 
O.St 



o.n 



,ot 



0.2\ 



^-''^" """'.' ^^"^r ^'"^ ^'^^^^'^^;"^ •^^"^i"^ Refri^eratio/ FT^ezing Lighting Clothes dryln, iil. 
Space conditioning 6.0\ ' ,-u\ 2,1s '5 J^ a ' ni 



Item not 'calculated. - 

s by Census DmMo..ig7i, Pi.., n.^^, Chi^ kl March 1977. ' ' 
, laoie 1-5, p. 23. 



Table 8,9, taercial Sector Energy Use.by. Buel and End Use as^ Given in|ie J, R, Jackson 
: andlf, S. Johnson, Oil Study 

'Sector: Commercial, Year: 1975 



, Electricity 



Natural*'gas 18.0^ 



•19.8i 



1^ 



Petroieun 
jfroduc'ts 

it.n 



U Coal 



Other 



Steam 

Unallocated 



20. 5\ 



US 



0.9^ 
\.2\ 




0\ 



Space heating Space cooling Water heating' Cooking Refrigeration Freezing Lighting , Clothes drying Misc 



2U\ 



US 



included in Hisc. 



ins 



ms 



J 



a.. 



Either specific fuel not used for this purpose, used in insignificant amounts, or this category included.in "Hisc." 
Note; Totals may not add due to rbunding, 



Source: .J. R. Jackson and W. S. Johnson, Coinercial Energy Use: A Di saggregation by Fuel" Building 
TMJIMM^ ORNL/CQN-14, M Riflge National Laboratory, Oak Rid ge, Tenn., Appendix B . 
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) • STANFORD RESEARCH INSTITUTE 



IN 



I ' In 1972,^>he Stanford Research Institute <SRI) published a do'cument ^ 

•r describing national energy use - Pkttems of Energy. Consumption in the 

Upited States. -The reportpexplicitly states that" it is based on historical 

ni^erial and that it. does not attempt to forecast future energy use nor 

lo advise , on policy considerations. - 1 ,. 

What the report dqesjattempt to do is to determine the end uses of 
\ '. ■ 

each fuel studied and the efficiencies' of t,hqie end uses. The report . 

also attempts to determine the importance of each fuel in terms of total 
^ energy use and also in terms of the use growth of each fuel. Total energy 
use is disaggregated into sectors: residential; commercial, transpokation, 
and industi'ial. The commercial sector is actuall); defined by SRI in 
negative terms as ''those activities vwhich are not defined as mining 
manufacturing, transportation or residential.". Since the data sources* 
for the SRI document do not always report in terms of these sectors, the 
SRI document openly admits that the data was deduced. Unfortunately, 
the precise deduction process is not uniformly documented. 

Although the SRI report primarily presents data for the years 1960 
and 1968, it suggests that because of relatively smooth trends in energy- 
use patterns, the growth rates for the entii^e 1960-1971 period can be 
determined from the" 1960-1968 usage differential. The report converts " 
all quantities to Btu measurements, yet the conversion factors are not 
explicitly presented. The kinds of estimates. availabli include: (1) Btu 
consumption per appliance, (2) percentage of total consumption by end use- 
and fuel, and (3) growth rates between 1960 and 1968. ' 

The major source oFdata for ;tKe SRI report is annual consumption "' 
data from the Bureau of Mines (BOM) . **^Other sources include private and 



governmental agencies, technical literature, trade associatiofis. and SRI 

> ^ ■ , ' * ' \ ' 

estimates. Sirica most -of the^data %re estimated, .it is import^n^ though 

not always possible, to understand rhe- SRI estimation procedure<v^ ' 

The^ sectoral use of energy by fuel is comparable to the BOM data, • 
«• * . ' * " . 

as shown below. ' The differences between the two data sets are n^t accounted 

for in the SRL report. Because of the^ack of availa^e data, the c^n-- ' ; 

\ . ' ' . • * v 

sumption. of -fuel by. end use must be .deduced. .Essentially, -the estimation 

procedure for the residential and commercial sectors involves a combination 

o£ the estima,tes of nufnbers of appliances in end use and the ui^it consumption 

of fuel per appliance; the exact -procedul^e varies according to end use. ,\ / 

Generally, data on the number df appliances , were obtained from the 196p 

Census of •Housing,.^ Datia.for the years 1961 to 1968 were obtained from > 

subsequent sales updates, * Each year, a percentage pf donrestic ^ales f^om 

that year was added to the previous year's total. iThose units not added 

were taken to be replacements. (Such a -procedure is basically sound, 

yet for maximum accuracyclose attention must be 'given to the replacement 

rate.) ^ . ^ ' ' ^ 

^ - ^ . • - k • 

, Other estimates presented are not nearly as. sound, or at. least 'are 

not well Justified. For example, i^ith regard to commercial air con(^itioning, 

the follow4.h^,4escripion appears on page 70 of the SRI report. * 

r The estimates were developed assuming that some 40%. of 
all commercial floor space. was air cpnditioned in' 1960 and that 
90% of the incremental floor space builf after J960 was air ' 

/conditioned. It was also assumed thar e^ch year air conditioning 
would t>e installed in 2% *of the nqnaircohditioned floor space. 
The tot^il commercial floor space was calculated assuming an. - «r' 

' - average of 250 squar'e feet per employee. v , : / 

In this particul^ar case, justification of the methodology is lacking. 
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As a whole, the SRI document is useful as a ijoug^i description jof 
.energy use in the United Statas'. Most of the ^estimation procedures 

appear reasonable; either constant growth^ or- straight line approximations 

. •• •■ ' ^ • ■ . ^ • -'^ ■ ^ ^ ■ ■ . . 

can be expected to result in/reasonab,le first-order interpolation unless" 

• • , - • ' • ' • . * «• ' 

^there is strong evidence to the contrary. The main ^caution is that the * 

... • • ■ • , , • ■ " •• , ' ' '■ ' > 

numbers presented are actua,lly esti^mates generated by first-order estimation. 
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Table 8.10.^ Coinbirie4 Residential and^ Commercial 
Energy Use by Fuel, 1968V^ 



SRI ^ BOM- 



Coal ; ' i;. ' 


,568 


529 
6^.451 


Dry natural gas 


6,451 


PetyoleuiOi products 




,6,129 


^Ele'etricity 


' 2,469^^ 


' 2,467 


Total 


16,06^ 


15,576 



Electricity conversion is -3412 Btu/kWhr. 



Source/ L.H. Crump J U.S. Department . 

/ of the Interior, Bureau of ^ 
Mines, Division of Interfuels " 
Historical Fuels and Energy 
Consumption Data, 1960-1972 , 
^ United -States by States and 

^ ' Census Districts East of the 

Mississippi , Information 
^ Circular 8704, Washington, D.C., 
.1976, Table 1; S.H. Clark, / . 
Stanford Research, Institute, » 
Patterns of Energy Consumption 
- in the United States , Menlo 
Park, Calif Jaituary 1972,. 
Figures 7, 9; 24' and 26. 



.. 'ARTHUR p. LITTLE, INC. . W. 

X " ' • . ■ • 

In^l974Nvrthur^D. Little, Inc. (ADL) prepared a report for the ■ '- 
Federal' Enerfy Administration - Proj ect' Independence^ Blueprint Jinal' *- ' 
Task„ Force R"eport. Residential and Comm^rciartEneygy Use '.Patterns. "^^ ' 
^9?O-19.90. This .report djffers from the Stanfo^^^d .Rese^arch^ InftitaW (SRJI 
rep^r,t in' that ADL: ' (1) describes 1976 energy lisV; (2) forecasts energy'.. 

■» ^ ■ ' - ■ ■ , ' ' J ^ ■- " 

demand, to 1990, a^d C3> 'suggests areas to be cioifsidered- in thfe formulation 
of public policy.- This repoi««'. deals strictly With residential and 
commercial energy i^e? Data concerning 1970 to are discussed and " 

are available" by census regiojis as' "well as by U.S. to^'ais. 

. The report discusses^i&i'ectiucal energy at the point of use, and 
therefore total energy used isVunderstated by the amount of power plant " 
and distrubtion losses. » However, these losses are accounted for in the 
national summary charts (where the conversion factor usfd is 10,000 
Btu/kWhr) which more accurately descri-be supply and demand, conditions. 
Oil and gas are also subject to. transmission and distribution losses, 
but only to a small degrees (as reported by ADL), . ^ 

The methodo log)) used t^descrifee residential ' and ccJmmercial energy 
use. involves a computler simulation of each sector- sepat^ateiy^ — Fdr t"he 
year 1970, energy use| was descri^bed in 500 ceils along f6ur dimensions 
including the four geographic, regions, five building types, five end uses 
and five fuel types (TA^le .8. 11) . The estimated uni\ demand for .each of ' 
these elements, along with the estimated penetratic^ of a particular fuel 
m that market, was multiplied by penetration and inventory size 
aggregate demand. Estimated total demand from 1970 to. 1^90-was co^uted . 
using projections af building inventory, unit demand,, and market. ^ 
penptratioi^s with varying assumptions. . v 



Fuel consumption data are tak^ from Bureau of Mines (BOW) data, 
* .although adjustments ^wjtre made to divide the'".aggregate BOM data into 
separa;te residential and conpercial sectors, i.^ther adjustments in the 

- «. ■ . • • , ■ ■ . ■ ,. ■.. . 

' .BOM'datfa includei for example-, reclassifying multifamily hoysing. units 
from xbWiercial to .residential:^ Arthur D. Little, Inc. recognizes the . 
^efinitiortar probl^^ of the commercial sector, anel their particular J ^ 
. approach^ reflects. a data base designed to "f it W>xe definitional parameters 
of computer simulation. Jhe- ADL report estimates^ residential energ)^ use 
.to be 75% of the total resident ial --commercial xeneij^fgyTuse,) whereas ADL / 
reports the SRI estimate^ to be 62% (forl:^6^.* ;Some- o^ 
, can, be attributed tp^ADt'*s reallocation'of Bureau ^of Mines data^o 
conform to theiir sector classifications ^^^ >>Yt- . ; ' 



Residential buildings inventory 'data 
of Housing.,, The; data "kre^ quantified acco: 



arey taken from the 1970 Census \ 
ding to si:ructure, region. 



.;Size, appliance use, type of*heating systety, and type of fuel. The 
commercial buildings inventory is presenteB in the form of square footage 
, floor- space as derived from construction reports for the y^ars. 1925 
through 1970.- .The consistency of the ddtia was checked against data from 
1972 Census of Retail trade 1 ^ Because of\data unavailability, much of 
the commerqial data was estimated. ^ 



_ *The author, calculates the SRI percentage 'to be- 58%. Apparently Rand 
Corporation fefels that the' 75% figure d'S more nearly^ correct than the per- 
centage indicated by the SRI document (see fbotiiote, page 7, ADL report). 

4. ^ * . . . . . " ; . ■ , \ , ■ ■ 

Gang-metered apartment? are allocated to the commercial sector in 

utility records., , v ' ■ / ' 

, "The^if ference between SRI and ADL residential data is about 

2 X .fO^^ ffitu —* about 33% o£ SRI's reported commercial energy use. 



) Various forms of unit demand data are presented. Some *of these 

data are described on p. 6 of the ADL document: '^^Hi. ' ' 

**The unit demarnds published throughouf this i;eport 
are weighted averages and. therefore should not be mused as 
absolutes. For example, the average unit, demand in a 
single-family house in the Northeast represents a weighted _ 
. average that takers into account the degree-^day variation ^ 
within the region, the building size and configuration 
variations in the region, the varying efficiencies of the. 
heating fuels, and the number of houses that are either, 
not heated, partially heated, o;- fully heated,. 

Unit demand figures (i . e average annual energy 
'consumption estiipates) for appliances were developed from 
yEdison Electric Institute, American Gas Association, and;. 
' 'other industry data. The^ demands, however, were reduced 
slightly in' our model to allow for the fact that the ' ^ 

appliances, in service represent both units made recently I 
and thqse made some years ago; for the most part the older", 
units are smaller and consume less energy." 

A good example of the estimation procedures Used \yy ADL is 'the 

calculation of energy used for commercial refrigeration. ^As discussed 

in ;the repoi^t, commercial statistics are jiot collected on a regular 

basis by trade associations or manufacturers. Consequently, the a'ssumpt* 

was made that refrigeration capacity is directly related to thejjamount 

of fod:d refrigerated 'by each commercial establishment. An interview of 

major food chains and manufacttfrers of commercial refrigerators was 

taken in order to estimate refrigeration energy' use per dollar sales in 
' • " " * ' , • 

a typical grocery store. It was assumed that restaurants and bars use 

half as much energy for^refrige^^aXion as the typical grocery store. Thes 

figures were multiplied by total 'sales data to arrive at aggregate 

commercial" rjjfAgerat ion energy use for 1970. 

The report VeiDramends policy action dependent upon 1990 population 

projections and various fuel price scenarios. . Conclusions are also based 

OT^ a ,$tudy ot price^lasticity. The author finds that the methodology 



for the determination of price elasticity is a little ambiguous. On 



27 of the ADL document, one reads:. " 

"Traditionally the effects of changes in price on demand 
for a product are measured by multivariate analysis of 
historical data. From such an analysds, coefficients of 
elasticity may be determined, and these coefficients applied 
to the anticipated changes in price and income to derive 
anticipated demand. We studied extensively the work done 
to date in this area and concluded that a novel approach . 
was warranted. 

We attempted to determine the response of the sector 
to changes in energy prices by analyzing in detail the costs 
to the decision maker of discrete mea.sures which would 
reduce energy consumption, and the benefits, in terms of 
reduced energy expenses, of these measures. ' We then 
estimated the responses of the decision makers in these 
two sectors to those economic relationships. Our esti- 
mates of industry response wel^e based on several hundred 
interviews with builders, building owners,, architects, and 
ei^gineers throughout the country. \ 

Our analysis indicates that energy demand is relatively 
inelastic over the range represented by the CEQ/FEA price, , 
scenarios. ,Despite the significant potr^rfElal for energy " " 
conservation in the residential and commercial sectors,^ 
energy demand is. subject" to a wide variety W factors and 
constraints, other than energy prices. Which tend to - i 
moderate price effects." 

Explanatipn of the low price elasticity is offered. First, 
building structure is the, responsibility of the ^bui^der, and "his 
motivation is to avoid investment in any features that increase the 
first cost of the structure." Also, the homeowner, interested .in 
minimizing building costs, is basically uneducated as to conservation 
technj.ques. In existing structures, the initial cost. of substituting 
less energy- intensive^equipment may be costly. Arthur D. Little, Inc. 
concludes that' fuel pricing policies will ,be relatively ineffective in 
bringing about conservation measures. , 



Figures 8,1 and 8.2 depict energy demand by end use and fuels<?l>i 
1970 from the ADL report. These figures are useful because they depict 
both power plant supply of electricity and point-of-energy. 

•Were one to describe succinctly the methodology used by ADL in 
prepaying (Lt$ report, one would conclude that it consists of separating 
the data into component parts, estimating various cdefficients and 
factors for each of the parts, and aggregating the parts to a whole. 
This process forms the basis for computer simulation. As with any 
estimation procedure, there can always be debate as to the accuracy of 
the estimated pai'ameters. Some of the objections which might arise may 
be allayed by the sensitivity analysis discussed in the Appendix s^i the 
ADL document. However, the scope of the analysis described therein 
is severely limited^. 
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Table 8.11. Categories Studied byADL 



Regions Fuels 



Residential i Conmial 



Building type End use 



Northeast 



Gas 'Mobile home^ Space heating 



North Central Oil 



attached 



South .Electricity Single-family Water heating 



■i 

West , LPG 



detached 



low-rise 



Coal: • Multifamily Lighting,and 
;f high-rise . appliances 



Building type 


End use 


Office buildings 


Space heating 


Retail stores 


Air conditioning 






Schools 


Water heating 




and appliances 


Hospitals 


Refrigeration 


Other^ 


Lighting 



Includes msewt, social' and recreational, religious, nonhousekeeping residential, and 
J15 j;el|aneous: nonresidential; (exckdi^^ • ' ' t 



^■•r^^: Wtl?,; Inc., Epje^4in%:,AdMinistratidni: Tr6je(ft Independence Blueprint, 
"W, y)'ForciReport3teiiltoiai;and Comeria l .teiiv Use .Patti^r^c i07ftj-6Qn 



/ 



m 



m 



i 

■i 



&0 



2,0 



OUitf 17.0)1 



^rODn(lltioning3.3X 



Othirm 



CD<ililn|4J» 



|jixWitirlS.A 

— f 



SiMHiitlni 
7t.4K 



OooklngiSI 



Hot W^tv 165)1 



m 



ifrlgmtlofl 







OltMr 30.7)1 


\ ■ 

* A 








Air Condition- 


.iJt^iflt».i)( ' 






inglM 


SiMHiiting'' 

m ■' 

0 




SpMiHNting 



Rnidintiil 



iRiiidvitlil 



ConinNrdil 



Coninfciil 



ElictfidiyitPoliitol Entry ElictricitY,-ftwirlto ElKtridty it F«lnto( Entry ElNtridty-fmirRint 



. * ♦ 

Figure 8.1. 1970 Energy Demand' by EndUse. , , ■ • 

Source: Arthur D. Little, Inc., Federal Energy Administration, Project Independence Blueprint, Final Task 
Force Report, Resi dential and Coperci^l Energy Use Patterns'. 1970- 1990. vol. 1. Washington, n r 
November 1974', p. 8. ~ ~ & ' •» 
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, ' Figure 8,2. 1970"Energy Demand by Fuel Type. , 

Source: Arthur D. Little, Inc., Federal' Energy Administration, Project Independence Blueprint', Final 
' , Task For^e Report, Jesidential and Commercial Energy Use Patterns, 1970-1990 vol 1 " 
Mingtpn, D.C, November 1974, p. "^"^ — • , • ..' ./ * ' ' 
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ENERGY CONSUMPTION DATA BASE 

The Energy Information Administration (previously the FEA) is 
assembling a data bas§^; describing U.S. energy use — the Energy Consumption 
Data. Base (ECDB) . Information is disaggregated by: (1) year:.' 1967, 
1971, 1974, (2) eight sectors: household, commercial, agricultural,' 
transportation,' mining, construction, manufacturing, and electric 
utilities, (3) fuel type:^ coal, coke, petroleum products, natural gas, 
electricaty, nuclear, hyd^b, and miscellaneous, (4) en^use, and 

(S) geographic area: cehsus regions, states, and U.S. totals. The . 

f ■ ^ ■ ■ . ■ 

household sector also includes data on income level and type of structure. 
Energy use data are presented in the following units of measurement: 
(1) physical units, (2) Btu, and" (3) dollars. In'addition, a detailed 
discussion of methodology by sector is provided. 

■ ■ \ ; \ 

Household Sector ' . f 

■ '■ \ ' ' i ■ 

The householdsQCtor report of the. ECDB was submitted .to FEA by 
Energy and Environmental Analysis, Inc. (EEAI^ in April, 1977. Derived 
data are available for 1967, 1971, and 1974 by state, census region, and 
U.S. total; 'Primary sources of information are' industry reports [e.g., ' 
American Gas Association (AGA) and Edison Electric Institute (EEL) data], ^ 
census and other governmental reports [e.g.. Bureau of Mines (BOM); 
Statistical Abstract, Survey of Purchases and Ownership]; and previous 
energy use studies (e.g. St^ford^^asfi^arch Institute and Hittman Associates) 

Tl|^ general methodology of the household data base involves a 
description of 1970 energy use (as the-^base year) and an adjustment of 
this data to obtain^ 1967, 1971, and 1974 estimates. The ,1970 base-year 
data come ^primarily from a tape. Impact of Energy Price Increases on 



Low Income Families, prepared in 1975 by Mathematica, Inc. for FEA. The 
tape includes fuel expenditures by housing type, income class, state, ^ 
^nd fuel type- for 1970. The primary source of the Mathematica data was 
•a Public Use Sample of 1970 Census of Population and Housing.' The sample 
w^s drawn purposely to overrepresent the low-income groins and smallei^ 

states. Also, the Public Use Sample covered only those renters who pay 

' ' . \ \ ' . , ' ^■ 

their own utility bills. A multiple classification analysis was used 

•* ^ - ■ 

to estimate the nonreportirig households. . 

Three adjustmfiiits w^re made in the Mathematica data to fit 

^the definitional needs of the ECDB. First, Mathematica assumes that 

renters who pay their utility bills use the^same/amount ^ of energy as 

those who do pot. A recent^ NJidwest Research Institute report suggests 

t^hat apartment dwellers with gaiig-metered /electricity use 35% more 

energy. The ECDB reflects adjustments, made to cotrect this assumption. 

^ The ECDB' al^o calls ^for a. .breakdown of fuel oil into kerosine and- 

distillate fuel oil. the BOM data is disaggregated into these categories 

by state. Finally, consumption data are derived by applying 1970 price 

data to the Mathematica expenditure data. ' 

Adjusting the 1970 base year data to 1967, 1971, and 1974 involved 

analyzing changes in price, income, household inventory, and climate 

conditions. Price and income elasticity estimates are obtained from 

Mathematica, Inc. The formula used to convert base year consumption 

totals (§7o) to the adjusted totals by elasticity (ff )l was 

^ • p 



^The price elasticities were estimated l^y Mathematica Inc. 



where AP |is the real price change from 1970 to ye^r i, and P70 isUhe 
real price in 1970. The same formula is applied to obtain income 
adjustments.' • / 

* Climatological changes were used to approximate changes in fuel 
' consumption for space heating. It is assumed that the elasticity of: 
space-heating fuel in.re/Iation to^ heating degree-days is 1, so that, 
fot example, a 20% increase in degree-days will cause an equal increase 

• - ■/ ■ ^ ■ \ ■ , , ' ' . 

in space-heating fuel consumption. ^ j - 

. A change in household inventory, size, and structure is used as - 
a proxy for change in energy use. The assumption is justified because^ space 
heating is the primary end use in the residential sector and the change 
in the household inventory is a measure of the change in space-heating 
requirements. 

Table 8.12 is taken from the ECDB household report and describes the^^ 
'functional use disaggregation procedure. Census reports were-used to 
evaluate the inventory of mgjor household appliances; trade associations 
and engineering standards describe unit consumption.. These two values 
multiplied give consumption values by fuel ,^ income, region, and structure. 

One set of results are pres^^ted in Table 8.13 along with the corres- 
ponding estimates from the SRI and ADL studies. The computer program, as 
well as data sources and references, is presented. Estimates are made of 
probable errors in the national and state datk. A short di-scussion of data 
gaps and alternative approaches is presented. 

Since the ECDB report begins with Census data as its baise, presumably 
the weakest links in the s^udy are the estimation of the necessary ' 

elasticities and the necessity to-allocatevvarious energy use determinants 

* ' . • ■ ■ ■ .(f ■ . 

according to preselected distributions. Specifically, elasticities are 
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estimated from a -finite collection of observations and are prone to. 
imprecisioa. Moreover, EEAI feels that the lack of available elasticities 
by income class renders their work somewhat less precise than it might 
otherwise have been. • With regard to preselected" distributions, one 

example is the type of housing by income, which was keyed to the 1970 

' • , ■ . * ■>» 

distribution. . 

V Ironically, it develops that a large potential error is already 
inherent in the Census data: consumption figure^ reported are 15% to 
50% greater than in actuality. Page 35 of the ECDB report states, 

The procedure employed^^ Census in gathering fuel 
expenditure information- resulted in overreporting of 15 to 
50 percent. The Census information form asked the respondent 
to list average monthly fuel bill for electricity, gas and 
other fuels. In a recent study done by Census, it was found 
that respondents tended to report their maximum fuel bill 
for the year. / . 

■ . , ,. ' ■ . ■ ' ' ■ . 

The results of the Census study shpw that , natui:^! gas 
f; . ' v*vfas. oVerreported by 25 to .50 percent^ while electricity " 
wa^' overrieported*^ to 30 percent. \ ' \ . 

Energy and^Environmental Analysis, Inc. makes an atti^apt to quantify • 

Vhe accumulative effect of - these various inaccuracies and gives ranges 

for the erroris. This is done both* mathematically- and subjectively.' 
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Table 8.12. Variables and Sources Inflyencing Functional 
^ Use Breakdowns \ 



Information 



Variables 



Sources 



Usage 

1. Percentage of households 
using a particular 
appliance, (e.g., 24% <^f 
the poor/mobile homes in 
Alabama have electric 
clothes dryers) 



2, Percentage of households 
by fuel used for space 
heating, cooking and 
watei; hes^ting • ' 



Varies by income class, 1970 Current Popula- 
six breakdowils tion Report 



Varies by state 



1970 Census of Housing 



3. Percentage of households 
using fuel for air con- 
ditioning 

Average consumption 

4 . Average amount consumed by 
clothes dryer, washing 

' machines, TV, dishwasher,* 
and water heating ^ 

5. Average amount of entrj;/ 
consumed in space heating 
and air conditioning 

6. Average amount of ^ertergy 
consume in lighting and 
cookdng 

^7'*' Average amount of energy 
\ consumed by refrigerator, 
stove 



Varies by region and 
income 



/ 



1967, 1^1 Consumer 
Buying Indicator, 1974 
Survey of Purchases and 
Ownership 



Same for all hoUse- 
, ho\ds 



Varies by region and 
housing type 

Varies by housing type 



Varies by two breakdowns 
of housing types r apart- 
ments , and mobile homes' 
vs. single-family ; 
housing 



EEI, AGA, and engineer- 
ing standards 



A. D. Little 



EEI, AGA, and engineer- 
iijgi standards^ 

EEI, AGA 



Spurce: Energy and •Environmental Analysis, Inc., 
Data Base, Household Sector, Final Repo 
Arlington, Va., April 197z/ ' 



Ener^ Consumption 



EKLC 



39 ? 



Table 8.13. Comparison of Residential End Use 
*/ ^ Consumption Studies 



. End use 


, SRI (1968) 


,ADL. (-1970) 


ECDB C1'9V4) 


Space Ijeating, ■ ; 


6,675,000, 


8,146,000 


7,>52,Q00 - 


Water heat^^!'^ 


1,736,000 


1,769,000 


2,038,000 


Cooking 


■ . 637,000 


454,000 


651,000 


•Refrigeration 


692,000 




357,000 


Air bbiik^itri'oning 


' 427^000 


163,000 


.295,000 


Teleyisiori 


35^2, 000 


-t * 




Clothes drying 


208,000 ■ 




i70,000 


Food freezing 


2 20V 000 






Lighting. 






248,000 


NEC " :.: . 


,669,000 


^ . 879,000 


265,000 


Total 


,11,616,TP00 


ii,4ii;ooo 


11,108,.000: 



elsewhere classified. 



Sources: H. Clark, StdL^p^d Research Institute, 

Patterns of En^ Consumption in the United 
States , Office of Science and Technology, . 
Executive; Office of the President, Washington, 
D.^C, January 1972,j p. 6; Arthur D. Little, 
Inc., Federal Energy Administration, Project 
Independency Blueprint, Final Task Force Report," 
Residential and Commercial Energy Use Patterns, 
1970-1990 , Vol. I, Washington, D.C. , >I6vember 1974 
p. 8; Energy and Environnfental Analysis, Inc. , 
Energy Consumption Dataq[-Base, Household Sector, 
Final Report , Vol. Ill, Arlington, Va., April 
' . 1977, Chapter -7, p. 10. ^ ' 



^ 3-22 . ^ 



. ■ ■. ■ 265. '.' •; / ' ..... 

" ' . ■ • "* 

" The commercial' sector report of the ECPB. (vas submitted by Jack Faucett^ 
Associates, Inc. Definitional problems ^^ndl lack of data limit the scope 

aiid reliability .of^ the Faucett report. In particular, the report yields 

> ■« ■» ■ 

energy use data only for 1974 (in contrast .to the EEAI portion* of the 

. • . _ ^ • > " ' ' ; ' • * ' ' f . - \ ■ ■ 

JCDB study)'. Mdfeovfer, most of -thie data w^e derived by use o,f .various 

estimated parameters. ^ 

^ For the, purpose of the ECpB, the following cpmine||:i*^l activities. *. ^ 
are analyzed: (1) retail |:rade, ,(2) wholesale trad^, (3) communication^, 

(4) utilities (excluding materials input to elective generation), 

» ■ * • ■ . "r' ■ ■ 

(5) finance, insurance, real estate (FIRE) , and services, '(6) schools, 
(7) hospitals and nursing homes, and (8) public Administration (federal, 
military, statig and local) .; ^ . ^, 

The. metho;dology o'f this report ds difficult to describe because the 
specific es'pimation technique depends on the -commercial -activity analyzed. 
'For each activity, energy use per unit .activity (an energy coefficient) 

■ ■ . ■ ' V ^ " . y 

is determined. These energy coefficients, i^ conjunction with measures 
of activity, produce estimates of energy use. The energy coefficient T 
may describe a specific energy ty|)e for a specific , region, or it may" . 

measure the total Btu per'activity of an- entire industry; Therefore, 

• ' ■ % • 

the energy used by a specific comi]iercial actiyity may be affects, by 

several types of energy coefficients. - . , 

< . ■A ■ . — . • ' 

The procedure used to de\^l'Op some* of the estimates for communications^ 
utilities. Wholesale trade,- retail^ tr4de, FIRp/service,-and schools involves 
employee space fa'dtors determined by Ide Associates of; Philadelphia;. ' • 
Tl^se spaceftise factors (in square feet per employee), multiplied by 
ei^loyment statistic^s,^^ yield an estimate of space inveritdry (and, . 
indirectly, energy use) for each region'. • 
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Some sectors were not estimated using the space-use technique. An 
example of this is hospitals .and nursing homes. Hospital data were 
divided into general and psychiatric hospitals, and data on electricity 
use per Bed were calculated. These estimates, multiplied by .the number 
of beds, yield electricity use in each census region. ; ' / 

Jhe methodology used to ^tudy functional use patterns of eneivgy use " 
is described oh page 3 of "the Faucett report. Functional use patterns of ' 
energy use were estimated in several industries by applying "functional 
use matrices" to the estimated use data. For most of the industries, these 
matrices Were derived from' data developed in a study to evaluate the con- 
servation potential of ASHRAE Standard 90-75 (for new building construction) 
That study developed furictional use patterns for four types of commercial 

buildings in each of the four Census regions. The matrices used in this 

f * ■ . * . ' 

report ,were based on those patterns, but were adjusted to be fuel-specific 

(electricity versus fossil fuels)' and to fit the function^lA. use categories 
specified in the contract. 

The study itself includes a discussion of the quality of the data 
and the shortcomings of the methodology. As such, it cgrfi-be considered 
to contain a self-critique. As an example, on p. isf of the study one 
finds -the foll^ing discussion, 

V - ■ • ■ , . . - 



*Energy Conservation in New Building Design: An Impact Assessment of 
ASHRAE Standai^d 90-75, Conservation Paper Number 43B, Federal Energy 
Administration, USGPO, Washington, D»C., 1975» 
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Shortcomings of Space Inventory Methodology 

■ a 

Sp>ce Use F^ictoxs 

Most of the defects derive from the "space requirements 
per employee" factors that are used to generate the 
inventory. The factors may be biased or distorted in a 
nuiflber of ways. From available information, however, 
it is no> possible to determine what biases actually 
e^ist. Some potential sources of biases and distor- 
tion are discussed below: 

1. The survey data on which the space use factors 
are based were obtained from pooling many 
separately designed and conducted surveys from 
more tfiah 150 city, county, state, and other 
agencies, .... 

The definitions of the universe of employees and space 
. included in survey results are surely not uniform since 
each of the different surveys was designed to meet the 
particular needs of the agency sponsoring it; and 
information on fhese survey designs is not available. 
The surveys in the pool were not the result of a grand 
consistent design. * 

In short, the Jack Faucett report yields yet another estimate of 

'^'^ergy use iiV:^^he United States,, simultaneously indicates to the iistr 

the errors which may be inherent in the data (reliability indicators, 

the integers 1—4, are associated with the data), and compares these 

data with those of previous studies (ADL and SRI). Certain data from 

the Jack F'aucett report appear in Tables 8.14 and 8.15, and the comparat 

data appear in Table 8.16. 
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i TISCHMAN RESEARCH .CORP; 

Tischman Research Corp., in conjunction with Syska and Hennessey, Inc. 
has recently completed part of a three-part study entitled Energj^ '"*. 
Gonservati on in Existing Office Buildings ^.^g^is study combines a detailed 
data-gathering effort with both statistical and deterministic analyses/, 
The goal and constituent steps of part one are identified on page 1-3 
and 1-4 of the dpcument. "Determine the physical and operational energy 
related characteristics of office buildings, and energy patterns." 
The steps in this first phase consist of: 

1. Classification and description of the major office ' ' 
building inventory in New York City in terms of 
building characteristics which appear to bear upon 
energy consumption, 

2. Selection of an appropriate sample through a 
statistical analysis of the building inventory, 

3. Obtaining pertinent data on 1 eve ls___o_fi^ energy use 
for buildings in the sample and information on 
physical characteristics of the buildings and their 

^ use. 



^ Analyzing the data and information obtained, 
categorizing and explaining differences. 

Comparing energy consumption before and after 
the crisis brought on by the 1973 oil embargo. 



This study identifies a population of one thousand office buildings 
in New York, selects a subpopulation of 436 (only 436 completed 
questionnaires were returned by building owners), and chooses a sample 
of 44 (repi*esentatiyes of the subpopulation) tb be analyzed 'in depth. 
Some of the energy-use data- collection is described on p. III-6 of the 
study, <^ ! 

For 'each of the 44 buil'dings, electrical andrcOther .fuel 
consumption data were collected for the 5-year study 
\ period. The other fuel data included utility provided 
, district steam. No, 2 oil. No, 4 oil. No, 6 oil and 
natural' gas. The electrical, steam and gas data were 
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> > ■ ' • 

obtained from tfie Consolidated Edison. Gompany of New York 
(after acquiring written permission from the owners) based 
on their records of the periodic reading of appropriate 
building meters. Wher^ tenant metering was involved it . / 
was impractical to obtain releases so Consolidated Edison 
furnished^ the data as an aggregate of all meters in the 
building. Apparent discrepancies were verified with * 
the owners' records. The oil dafa were obta*ined from 
the delivery record^ of the owners, managers, or the 
oil companies. All the data obtained from the sources 
other than the owner/manager of the buildings- were 
compared with their' records for. accuracy where available.. 

Difficulties were encountered because not all meter readings had 

been taken for the same period. These difficulties were overcome by the 

calculation of daily average use (between consecutive meter readings) 

which were summed to a monthly total for each month. Other difficulties 

were related to the inavailability of data. On page III-4 of the study, 

such a case is documented. " 

Some of the information required in the questionnaire could 

not be obtained, and "^although many managers responded to 

some of these questions it was felt by th|) interviewers f_ 

their responses were based on representative figures they 

might have been exposed to rather than on actual fact or 

measurement. Questions relating to lighting watts per 

square foot and figures relating to air circulated fell ^ 

into this category. * / 

To factor out the effect of the weather (i.e., so as not to 

mistakenly^ attribute low energy usage to conservation instead of mild 

weati^i^r conditions) , a weather index is calculated for eacli of the 

. relevant years> Specifically, the formula, is Iwjs = 1 + '35 ddj^ \ 

0.15 \ ^ ^) where d^it/ = degree-days for year z/ and cdy = cpoli 

degree-days for year ^ Obviously, the indeX/i^ normalized in terms of 

1975 {Ih)7s = *The scalers 0.35 and 0.15 repreiient the ijfelative energy 

^ • ' ' • ^.■ i • 

intensity of heating and cooling respectively. A simi4'at'j,index is derived 




r building utilization. There are some shortcomings with this particular 



33.0 ^ ■ 



weather normalization index and the document pbints this out in the 
Introduction. ''Even at this early, stage, all the precefeding suggests: . 
the need for a national accepted system of normalization of energy 
consumption for occupancy/utilization'^and weather conditions.'* Neverthel 
such work is .important to the establishment of an accurate .understanding 
of energy use. One of tl^ results derived'with these normalization 
factors is that (p. III-IO) "the 5-year period (1971-19750 shows a 
normalized reduction of 20 MBTU/sq. ft/yr fromr the original data 

Much of the remaining mat-erial in the study^directly describes^the S 
characteristics of the sample and, to a lesser degree, the subpopulation. 



Some conclusions are drawn, in the ^3Pity6duction. 

The strongest correlation between energy consumption and 
energy related attributes appears to be age, hours of 
^ lighting, hburs of perimeter heating and cooling, and types 
of perimeter system. jHowever, some buildings which evidence 
some of these hi^h consumption attributes do not show high 
overall energy consumption. For this reason. Phase II is 
directed to assessitig the value, impact, and feasibility 
of proposed conservation mea^res in the -total context. 

Again, with regard to- the population of buildings^ in New York City 

(p. III-26), ' ^ 

The approximate effect of changing selected building- parameters 
on energy use is as follows: .^^'t 



I 



Energy 

Change of parameter use 



effect 



— Occupant densigy reduced 

.from 100 sq ft/person "to • 

'200 sq ft/person less than 1% 

— . Increase outside air from 
^ 20% U 30% . 

— Increase^ indoor summer 

design from 75 deg F to * . 

80 deg F • ^ ^ 1-5% ^ ^ 
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Change of parameter. 



Energy- 
use 
effect 




— Reduce night temperature 
from 65 deg F to 55 deg F 




— Reduce night temperature 
from 65 deg F to 55 deg F 
and day temperature from 
70 deg F to 65 deg F 


5-10% - , 


— Omit^ economizer cycle 




— Invrease glass area from 

35% to- 50% 

5 ' ■ ,' 

— Reduce /^oof ."U" factor from 

0.25 0.10 






— Change lighting by one watt/ 
sq ft 


lCb-lS% 


— Use double glazing 




— Change from constant volume^ 
to terminal reheat 


50% 



This study has collected important information about th^e 
characterise cs of office bu.ildings and energy-use patterns in New York City. 



V 

V 



Should ^the raw data on the individual buildings studied^ be available to 



jchman report 



^ f oi)r 



;:|pther studie^si the Tischman report could form the foundation fbr a ^: 
better understanding of energy-use pattenis in all cities in the United 
"States, . * 



WASHINGTON CENTER FOR METROPOLITAN STUDIES 

••A Questionnaire on Life Styles and Energy" was developed by the 
Washington Center for Metropolitan Studies (in conjunction with Response 
Analysis Corp, arid for a project by the Federal Energy Administration). 
The Center surveyed 1455 households in 1973 and an additional 3149 
households in -1975. The results of these surveys have been encoded and . 
are availably for public usef. Included in the types of questions asked 



are: *>. * ^ ^ 

, ^1. Let*s stalrt with air and water pollution, ^ln the United 

States today, do you think that air and wa/cer pollution 
. ♦ is a major problem, a minor problem or not a problem 
'at ^11? 

. , ' 1 MAJOR PROBLEM^ 

2 MINOR PROBLEM 
. . ' 3 NOT A PROBLEM AT ALL 

4 NO OPINION 

35. This past winter, what was the usual temperature in your 
home during the day? r^, 

■ - DEGREES 

' X DON'T KNOW 

. ' -A- ' 

36. In the winter, what was the usual temperature in your 
home during the night , when people were asleep? 

' ' .. D EGREES 

: } X DON'T KNOW 

46. What temperature do ycyG^lilce to keep youf home during 
the summer? , 

DEGREES / 
X DON'T KNOW. 

85b. Just approximately/ how many, miles was the car, driven between 
\ 'May 1974 and the tame you disposed of the car?" 

Within the limitations of the sajpple this survey presents the 

analyst with Information which otherwise* would nofvbijrWairabTeT C^he 

sampling procedure is di^cussled in Dawn and Newman, American Energy 

• / ,• ' J ' 

Consumer, Ballinger Publishing Co. , Cambridge, Mass., 1975, Additional 



documentation appears in Response Analysis Corp*, Report on Methodology, 
1975 National Survey, Lifestyles andJ^Household Energy Use , Princeton, 
J *\ 1976). In particular, access -to the raw data will enable the ' 
researcher to determine the joint distribution of phenomena that he 
might 'consider to be of potential interest. Additionally, the data, 
prdvide for a point of departure for an analysis oi sociological impacts 
on energy 'use. . One such example is the relative tolerance forT)ositive 
' and negative temperature differentials - (measured from the "comfort zone") 
, Questions 3S, 36, and 46 are relevarft*to the establishment of these 
tolerances, CSu<^ tolerances, in conjunction with data on degree-days, 
cooiing loads, and efficiencies and distribution^^f heating and cooling 
units, would enable the researcher to better understand the significance 
of 'the gradual southward shift in population) . ' . 

The types of questions which should be addressed by the serious 
^.researcher using thi^, data are indicated below, ^ 

1) Are any serious inaccuracies introduced by dependence on the 
interviewee's memory? (See question 85b.)' 

2) Does the requirement of a release of utility records by the 
interviewee introduce biases? (The multiple .utility records are part 
of the data base fofe "those who signed releases.) ^ 

In short, intelligent use of this data base should, help to answer 
^ many of th6 questio^ -puzzling .energy analysts ^today. v 



RAND CORPORATION. 

In June 1975, The Rand Corporation published a document entitled 

Energy Use and Conservation in the Residential' Sector; A Regional Analysis , 

The document was authored .by Stephen H. Dole, and was prepared with th'e 

support of the National Science Foundation. The objectives of the study 

are.bes"^ described in its summary, p. V. . y ■ . 

This study estiiftates consumption of all forms of energy in the 
residential sector,:, broken down by the major end uses, for each 
of the nine census regions of the United States for the base 
year 1970. A forecasting methodology based in part on econom- 
etrics then makes projections to the year 2000. Various con- 
, servation measures are then considered for applicatjion in future 

yeai;$ and, finally, alternative sets of policy actions are 
, posttilated. . The region-by-region effects of these policy actions 
in producing reductions in energy consumpt^n are estimated. 

The objective of this study has been to evaluate various resi- 
dential energy conservation policies for their effectiveness 
in producing energy savings. A regional approach was adopted 
to account for the possibility of significant differences among 
climatic regions 

' • • 

For each of the major end uses a method of estimation of fuel consump- 
tion was developed." the methodologies are generally quit^ complex and 
cannot be given. here in their entireties. However, it should be noted that 
they are clearly described Eind well documentec^in the study. For example, 
fuel cX>ndumption for space./heating in each region is computed in several 
steps.! First, five primaiy fuels are identifJied: natural gas, electricity, 
fuel oil, bottled or tank gas, a*nd coal or w«fod products. Next, for each 
fuel, the energy used for space heating (in the* residential sector) is 
computed. The computations ^or electricity ajid naturajl gas are the mo^t 
compl^jft and are given below. ' - " ' ■ j ' . 

^ ^ AGA (res) + 0 .^2 AGA (ibrnm) ' (1) 

^ ^ Whi^re represents total residential gas consumption, . \ 

i4Gil (res) represents residential gas consumption as reported 



3:-- 
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by the American Gas Association (AGA) , ' 

AGA (comn) represents coinmercial gas consumption as reported by . „ 
the AGA. . • ! • / 

Where represents gas consumption for zero degree days (this; 

term is to represent the non-space heating gas requirements), 

D represent^ heating degree-days , \ ' ' 



^ k Xs a coefficient. 



' ^' \ ' ^GH ^GO * ■ ' 

Where repres^ts gas consumption for space heatiilg^for the 

residential sector.- 

. ^ Z^CBtu/yr/HU)^= Q^^/H^^ . (4) 

Where re|)resents the number of households thdt use gas for 
space heatin^j v >^ 

^GH ^®P^®^ents the number-of households that use gas for space 
heating. , , . ' ' I • 

X 0.65 X 0.8^=^0.52 , ' ' ' .(5J 

Where X represents electricity consumption (in Btu) per household 

for spfifce heating. The (coefficients 0.65 and 0.8 arise because elettric 

■ ' i , ' . ^ ' - 

resistance heating-is assumed to be 100% efficient, whereas gas heating is 

assumed to be 65% efficient, and electrically heated houses are asstuned 

to incur only 80% of the heat loss that a gas- heated house, iucurs./ 

"* • • * 

y-.- ■ — 3413 ..• 

i ^ - : . ■• • , _ ; ••■ 

Wfiexe E^^ represents electricity 'consumption (ir kWhr) for space 
heating by all 'household in the region studied^ ; 



represents^ the number of households in the region which use 
electricity for space heating. ; ' * 

^ ^ Where C R[iF -h h^V - F)] , V ' - '/'^ 

'^EH ^®P^®s®^^s P^i^^^y energy, used for residential space heating,. 
' ^ i? is, the itiverse of " t^ansJ^ission efficiency, " " ■ . " : , ' - 
^ * is the heat factor associate^d with theij^L- generation, 
F is tHe fraction of electricity generated by thermal means in 
' the region, - .,\ ^ " y ■". . 

7z is 'Conversion factor 3413. iT^s calculation corresponds to 
method 5 as described in the introduction of 'Chapter 7.) 

. Ultimately, the energy used, for residentia^l space heating by all 

Jfuels is calculated by the suhunatipn of -the components. ' ^ 

■ y ^ ■ U : * bottled or tank coal or wood 

Gas + electricity Hr fuel qil. + * g;as . + ^ products 

= total energy used for space h>eating. 

Similar»-cpmputations are made" for water heating, refrigeration and 

^ freezing, lighting', * cooking, air conditionin'g", and clothes drying! WitTi 

aregard to air conditionihg energy requirements, a correction factor. that 

: accounts for relative humidity-is introd)Liced»on*,page 21 of the Rand report. 

V. . COOLING DEGREE^DAYS (CDD) ^ - / 

'^ere are at least two different meanings .of the term , 
, 'cool\ng'degreerdays' -One,, ds used in-.the Weather ;Bureau,. . 
1 ; 'a^.sigTO one cooling d^greefday for e^ach degree (F) that the ^ ; 
^"h mean dry-bulb temperature on a given" day arises aboVe a'base 

of 75*^F. ' Th^s , usage does not take relative humidity into 
^account; consequently, it does not correlate-w^n-ttfith the ^ 
\ n^ed for air conditioning. . ^ ' '^'"^ . * 

ie meaning usecl herein attempts to mafke cooling 'degree- . 
days ^ore-neaTly proportional to .the energy consumed Tor air 1 V" 
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conditioning. It is taken from the Handbook of Air Condition-^ 
ingj Heating and Ventilating^'^ and is based on the ASHRAE 
Effective Temperature. Basically, the cooling degree-days in " 
a given day, (when the Discomfort Index is above 60) equals 
the average Discomfort Index for the day minus 60. The 
Discomfort Index (DI) is defined as: 

DI ■ 0.55 T^ + 0.2 T^p^ 17.5 ^ ^ ' : . 

where T^ = dry-bulb temperature, "T, 
Tjp * dew point tempdirature, ^F. 

The number of cooling dqgrfee-days in* a-^ear is the sum of all 
the CDD on days where the DIo 60. . 

The results of these computations appear in Fig. Sf5, Some of the 
preliminary data are in Table 8.17. . ' . 

The methodology for computation of energy use projections is evens 
more complex that the methodology used to determine existing energy use 
patterns. .On. p. 76 of the Rand report;* one' finds that "it [the metlyodology] 
computes future saturations of four major appliances (space h-eating, water 

. i 

■heating, cooking, and clothes drying) according to the fuels that are used 
in. them and of two electric appliances ^ith rapidly increasing saturations ' 
(air. conditioning, both room and central, and hon/e food freezers)'."' Involved 
are "retention rates" ani elasticities (between fuel price and purchases.) 



*C. Strock and R. L. Koral (eds.)., Handbook of Air Conditioning. Heating, 
and Ventilating. 2nd edition,. Industrial Press, Inc. .New York, 1965. 
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Table 8.-17, . Percentage of Housing Units Using Various Fuels, 1970 



Census Division 


utility 
izas 


^Ji>«ctrici ty 


Fuel oil 


Bottlad 
Gaa 


Coal 

4U1U UbflOF 








Space heating 










22.0 


4.2 


71.2 




1.1 


QO q 


Middla AtlAnt4r 


41.7 


2.7 


49.2 


1 n 


J * J 


QO Q 




67 .9 


3.3 


20.2 




L ft 


QQ Q 






2.7 


18.2 






1\AJ .U 


Soufh Acl^antlr 


33.1 


14.2 


36.4 • 


9.1 


ft. 1 






48, 3 ' 


20.3 


4,9 


13.0 


1 J . *t 


QQ Q 


Waat ^outh Central 


77!9 


7.0 


0.4 


12.5 


1.9 


99.7 


Hountain 


- 73.2 


7.7 


7.2 


7.2 


*4.5 


99.8 


Pacific 


70.4 


12.9 


9.3 


2.8 


1.8 


97.2 


U.S. 


55.2 


. 7.7 


26 .Q 


6.0 


4.5 


99. A 






Water heating 


f 






blew England 


31.0 


21.3 


41.4 


4.1 


0.5 


98.3 


Kiddla AclantlQ 


48.4 


13.0 


32.6 


2.5 


V 2.3 


98.8 . 


iMMt North Cantral 


67.9 


/22.8 


1.6 


3.9 


1.8 


98.0 


W««c North Central 


61.3 


' 23.4 


1.0 


10.4 


.0.4 


56.5 


South Atlantic 


31.0 


50.1 


5.3 


5.1 


0.6 


92.1 


^t South Cantral 


37,0 


43.5 


0.1 


5.4 


0.5 


86.5 


Waat South Cantral 


75.1 


8.6 


0.1 


9.7 


0.1 


93.6 


Mountain 


67.7 


22j,9 


0.4 


6.0 


0.5 


97.5 


, Pacific 


69.3 


2tf.l 


0.8 


2.9 ' 


0.3 


99.4 Ko 


U.S. • 


55.1 


25.4 


9.8 


5.0 


0.9 


9^.2 ^ 



Cooking 



gland 


40.2 


. 48.1 


1.3 


9.5 


0.5 


99.6 


Middle Atlantic 


65.5^. 


26.6 


0.9 


6.2 


' 0.5 


99.7 y 


Eaat North Cantral 


54.3 


37.8 


0.3 


6.9 


0.4 


99.7 


We«t North Cantral 


43.3 


41.7 


0.3 


13.9 


0.5 


99.7 


South Atlantic 


28.7 


56.0 


0.7 


12.1 


2.2 


99.7 


Eaat South Cantral 


'29.2 


56.5 


0.2 


10.7 


3.1 


,99,7 


Weat iouth Cantral 


•63.1 - 


24.1 


0.2 


11.7 


0.7 


99.8 


Mountain 


38.2 


53.1 


0.1 


6.5 


1.7 


99.6 


Pacific 


52.2 


43.9 


0.2 


2.8 


0.3 


99.4 


U.S., 


49.2 


40.6 


0.5 


8.4 


1.0 


99.7 


Clothes drying 


J 

Naw England 


7.2 


31,5 








38.7 


Mlddlf Atlantic 


13.3 


24.1 








37.4 


Eaat North Cantral 


21.5 


>2.1 








53.6 


Waat North Cantral . 


17.1 


. 33;7 








50.8 


South Atlantic 


4.0 


27.0 








31. p 


Ea«t South Cantral 


3.1 


30.2 








33.3 


Waat South Cantfal 


11.4 


24.6 








^^6.0 


Mountain ,^ 


6.7 


35.0 








41.7 , 


Pacific 


12.9 


33.2 








46.1 


U*S. 


12.4 


29.4 








4X.8 



Source: S. H. Dole, Rand Corporation, Energy Use and Conservation in the 
Residential Sector; A Regional Analysis, Santa Monica > Calif > , 
.June 1975, p. 38. \ ' ■ 
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Total U.S 
einergy use, 1970 




primai^y 



RefrigeraHon 
& Freezing- 



1^ * 

4 ' 



Residential primary 
energy use, 1970 
) "^15 X 10^5 Btu 



4-- ■ 



Lighting 



Cooking 

Air , ^ 
Condifioning/^ 

Drying 

1.7% Other 



Space 
Heating 




• t' 



Source : 



Figure 8.3. Residential Energy Use ia tjie U.S. 

S. H.^ Dole, Rand Corporation,^ Energy Use and G(^&prvation in the 
Residential Sector: A Regicfgkl Analy sis, Santa Monica, Cali^, . 
June 1975, p. VI. [ ' . / * 
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One must study the calculations carefully in order to determine if one 
agrees with the methodology,* 

\^ The types ;of conclusions offered by the. Rand study are illustrated 
in Fig. 8,4 and summarized below. 

* » 

Over the next 25 years the principal trends in energy usage 
in the 'residential se'ctor are projected to be decreased in 
the proportion of ener;gy used, for space heating and lighting, 
and increases in the proportions used for refrigeration, air ^ 
conditioning-, home food freezing, clothes drying, and in 
ather appliances.. Space .heating continues to rank /first in' 
all regions and water heating -second, except in the West' 

. J South Central region wher^ it is edged out air condition- 
ing. This was also the Ca^e in 1970. Air condilyioning is 

' a large use of energy only in the South Atlantic, East 

South Central, and West South Central regions; none of the . * ^ 
other end uses account for more than 10 percent of the total 

, _ in any iregion, (P, 128), ^ - ^ \ 

As in all energy studies, the results of t$ie Stephen Dole study 
are only as good as the available raw data, which ulwortunately 'are less . 
than completely reliable. Nevertheless, the Dole study offers a thorough, 
well-^ocujinented analysis of the current energy-use patterns in the United 
States and presents some evaluation of future trends as well as the ^ 
efficacies of various conservation measures. 



* 



On p,- 79, the rotation ''A(i, 1970)" appears. It can easily be seen tl:^^C\ 
Z A(ik 1970) = 1. This, latter result implies that "on the basis office I 
alone" the number of any appliance spld bejp^een 1960 and 1970 is equ^l-— ' 
to the number of households in 1970 minus the "retenti^Dn rate" times the • 
ntinberx ipf -households in 1960, If one were to assume that no household 
owns more than one of'dny particular type of appliance, it then follows • ' - 
that the number of appliances sold, equals the increment in the number of ^ 
households between 19^0 and .1970l)lus.^ the niimber of households which 
faileil to retain their unit duting that decad'e. ^ • . , \ 
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. Figure 8.4. Projected U.S. Residential Primary Energy 
Use arid Effects of Selected Conservation Policies. 
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'Sources S. H. Dole, Rand Corporation/ Energy Use and Conservation in 
the Residential Sector: A Regional Analysis , Santa Moncia, 
Cfl^lif., June 1975, p. .XVIII. , ^ ^/ 
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^ ' "... •J- ^- JACKSON AND W. S. JOHNSON 

^ A study entitled Commercial Energy Use; A Disaggregation by Fuel , 

/ ' Building Type, and End User , by Jerry fif. Jatflcsqn and William S.. Johnson of Oak 
Ridge Natioi^l Laboratory^ is to be published. As the title indicates, 
the study concerns itself exclusively with the commercial sector and^yiej^s 
data at a level of detail that i^ncludes ^ive end uses (space heating, water 
hea.ting, cooling, lighting, and other), four fuel tvffi^s (gas, electritity, 
oil, arid other) , and ten commercial subsectors (r^ail and wholesale, . auto 
-repair ^d girages, finance and' other office activities, warehouse activi^ 
ties, public administration, educational services, health services, reli- 
gious services, hotels and motels, and miscellaneous commercial activities). 
Detailed energy use figures are developed for the years 1965 to 1975. As 
in previous studies, much of the data were estimated. The authors state, 
"The surprising paucity of detailed information on commercial energy use' 
prompted us to document our estimates and methodology in the hope that these 
data Wi 11^ prove useful to others concerned with energy , consumption in the 
commercial sector." Indeed, one, of the strengths of the study is .the exten- 
sive documentation. " 

Once again, lack of a universally accepted definition of the com- 
mercial sector causes som^ difficulties. For purposes of the study, the 
commercial sector is defined by Standard J^ndustrial Classification (SIC) - 
' division. ^ • / . , . 

I . ■ ^ • ■ 

SIC Division ^ Description 

F Wholesale, trade ' 

G Retail trade 

H Finance, insurance, and real estate 

, ' I Servii.ces 

J • Public administration 

, part o£ E Transportation, communication^ electricity, 

V \ '. , gas and sanitary services' 

Social and miscellaneous * . ' 
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Only noptransportation and nongeneration^ activitSl^s occurring 
in post offices, transportation terminals, an^ communications 
(and utilities buildings are of interest in division E. Since 
the focus in this ^tudy is on energy use j.n commercial build- 
ings^, wb exclude* asphalt and road oil coijsumption in the com- 
mercial sector and eixclude transportation ^energy usjfe related 
tp the commercial sector. ' ^ 



Unfortunately,^ the primary sources do not report in terms of the 
/definition given above, and certain adjustmeT|t^are deemed necessary. 
For gas consumption, these adjustments are determined by the equation 
gas (comm) = AfiA (comm) - 0.222 AGA /comm) - AFF + AGA ('kJther") - elect. 
Implicit in the above equation is the assumption that 22. .2% of the AGA- 
reported commercial gas consumption can actually /be attributed to gang- 
meteredhresidential consumption. For electricity, the adjustments are 



determined by the^ equation elect, (commj = "Smajl light and power" 



;.L.§ P.) - b. 



04 (S.L.a P.) + EEI ("other"). ^ Again implicit is the 



^'AGA (comm) «^-c©ainer<jial gas consumption as reported by^the American / ^ 
,Gas Association (XGA) . - ^ 

AFF = gas consumption by the agricultural, forestry^ and fishing sectors, 

AGA ("other") = gas consumption allocated ^to "other" by the AGA. 
The AGA "other" cal:egory is defined by the AGA in the 1975 Gas Facts 

as "service to municipalities or divisions (agencies) or state for 

federal' governments under special contracts or agreements or>sei^ice 
classifications which are applicable only to public authorities using 
gas for general 'or institutjional purposes." \ 

elect = gAs consumed by the el^^tric industry for generation of 
electricity and included in the category "other" by t4e AG^. 

tEEI ("other") « electricity use allocated to "other" by the Edison 
Electric Institute (EEI) . The EEI "other" catego/ry is defined by the- 
EEI in the Glossary of Electric Utility Terms , 1970, p. 10, Jo 
include "electric energy suppjLi^d tOf municipalities or divisions of 

.agencies of federal or state governments (as ultimate customers) under 
special contracts ox agreements or service .classification applicable 
only to public 'authorities, except such 'items as are includable in the 
other EEI classifications (sales' for resale, ^ street and highway lighting, 
etc.)*' V * 
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fact that about 4% of the S,L,fi P, consumption can actually be attributed 
to the residential sector. What has qpt been taken into account -is' the 
fact that some industrial users are classified as S,L.§ P, and some comC 

■ * ■ ■ . ■ • . ■ ■ / . . / ^ 

ffiercial users are classified as ''Large light «^ power". For JackSon and 
Johnson's e^ectric accounting scheme tq be accurate, these two biases 
must cancel. For t>etroleum, the. equation becomes pet CcommV,« all resid- 
ual oil used foi^pace heating + ^35 distillate. F^pr coal, ^ scarcity 
of available data results in an eveh less precise estimate. The estimate 
is given as coal (comm) = o\38 coal (residential and commercial). The 
factor 0.38 is the approxirfiatenraction of combined resideiitial-contoercial 
energy use by the commercial sector, ' > 

Some interesting inferences are made in Jackson and Johtison's study. 
They state "since the only' significant "end use for the fossil fuels is in 
sp4(|e heating, we can interpret shifts in these fuels as shifts in space 
heating preferences\',V A similar inf^en^ is made foi/ electricity use, . 
"Since very little electricity is used for space heating, the tremendous 
growth of electric energy use can be attributed, to increased air condi- 
tioning penetration, increased lighting a:tairaards, and increased use of 
electromechanical equipment (i-e-, of filce machines, computers, etc^O^ij^ 
the commercial sector," ' 



njt 



As p|reViously mentioned, -the i^ethodolpgy, is well' documented (thcAigh 
always eatsy to follow). For exa^nple, as part -of the determination of 



the stock 7)f coilpercial -floor spaofe by year and type, the following bbser-. ^ 
vat ions 'and calculations are mad^, icData from Business Building Statistics 
^(BBS) indicate that in 1969 the fates of ' retail garage and. warehouse floor^^ 
space. C'R) to office^^loor spaceN^CF) is 1,838, thdt is, R = 1,838 F, Business 
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^- ^ ^ ■ ' ... - ■ • 

Building Statistics reports that 50.55% of all office buildings and 71.35% 

. . . , ■ ■ . " .-, ; . . - / 

of retail, garage and warehouse floor spdce standing in 1969 were added to 
'the stock in the previous tw,enty years. ^ The BBS study also reports that 
26.4% of the 19^ stock of office buildings and 13.4% of retail buildings 
were added before 1925. The stock decay is assumed ^to be represented by 
the exponential decay rate correspdnding to a building half-life of 45 years 
(as repor\e|l by the National Bureau of Standards). F. Dodge data 
indicate that the additions between 1950 and 1969 totaled 5,903 X 10^ ft^. 
The equations ^which determine the 1924 stock ari 

0.7135R + 0,.5055F = 5903.3 x 10^ ft^ * (1) 
.> ^ R = 1.838F • ••• .. (2) 

DCS2it '=-To.264F f 0.134R) exp [(1 .53H1969-1924) ] ; (3) 

These three equations yield DCS2i7=^314 x 10^ ft^. Table 8.20 
diisplays the results ^of the more detailed estimates of floor space by year 
and type of commercial subsector. / 

^ The study proceeds to develop energy use indexes (EUI) in terms 
of ^u/ft^ for each of the commercial subsectors studied. The calculations 
srely on data published by A. D. Little, Hittman Associates, Rand Corporation, 
SRI, aijd Westinghoi;^. Some discussion, of the results and coJi&parison with 

the results of the Jack Faucett "^study is included (see Tabl^ 8.19).. Th& 

■ . ' ^ . . , ' \. - . . 

Jackson-Johnsan study conclud^^ with an analysis of some results. *The 

' ■ . ' ■ ^- ■ ' 

effect of climate on national aggregate energy use appear to be less than . 

one might suspect ... Several conclusionis can be drawti ... First, the 

national heating degree days do not display much temporal variation. ^ The 

coldest y-ear represents only. 8% more heating degree days than'-the warmest 

year in our seven-year sample ... In fact, the simple correlation 
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coefficient between national heating degree-days and oil space heating EUi 
S|*ggests np. significant relationship between the two variables." 
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' Table 8.18. Commercial Energy Use by Fuel -Type, 

1950 through 1975 
(10^5 Btu) 



Year 


Electricity^ 


Gas 


Oil 


Other^' 


Total 


1950 


0-. 90 


0.40 


, 0.93 


1-. 14 


3. 37 


1955 


1.32 


0.61 


1..^2 


O.'^l 




1960" 


V 1.43 


0.99 


1..64 


0.47 


^53 ' 


1965 


2.43 




1.96 


0.43 


6.04 


1970 


3.83 


1.7.7 


2. 25 


0.43' . 


a. 28 


1971 


4.11 


1.98 


2.12 


0.43 


8.64 


1972 


4.46 ' 


2.05 


2.32 


0.45 


■ 9.28 


1973 


4.71 


2:03 


2. -5ft 


0.41 


9.45 












9.19 


1974 


•4.' 7 3 


2.01 


2.06 


0.39 


1975 


5.04 


2.05 


1.92 


0.37 


9.38 



Electricity is reported in terms o£ primary energy; 
that is; losses in generation, transmission and 
distribution are included. The conversion factor 
varies for the years .presented in the table' from 
11,300 to 11,500 Btu/kWhr, For conversion to 
SI units, 1 Btu = 1^055 joules. 

^Includes coal and liquid gases. 

• . ' I- • - 

Source: J. R.^ Jackson and W. S. Johnson, Commercial 
Energy Use: - A Disaggregationcby Fuel, 
Building Type, and End Use , Oak Ridge 
National Laboratory, Oak Ridge, Tenn. (to 
. be published) . f 
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Table 


8.19. .Comparison oF Faucett and ^OJU 
(B'tu/ftZ)^ n 


NL EUI 




A- 


Building type 


.\ 




Office 


Hospitals Educational 


Hotel-motel 


1 Faucett 


; 306,327 


302,627 130,314 


225,000 


PRNL 


274,574 


347,883 167,974 


' 291,918 • 


Difference, % 


12 


• 13 , 22 \ 

y - ■ 


23 



^ORNL EUI ar^ .converted from primary energy to point-of-ujse to 
be consistent with Faucett^ estimates* • 

Source: J.- R. Jackson and W. S. Johnson, Commercialv Energy 
Use-; "A Disaggregation by Fuel, Building Typfe,, and 

' End Use , Oak Ridge National LaboraTOW. Oak Ridge. 

Tenn> (to be published). ' - - . 




Table's J. Floor Space Estimates by Type of Conercial Subsector 



Retail- . 10^ ft^ ■ ' 

year Coaaerclal Oiflce "vholesale Carage yarehouse Ediicattotial Fiiblic ^Hospital 



4,013 

3,966 

,4,101 ] 

4,287 

4,731 

5,275 

6,328 

7,?67 . 
''6,139 

8,489 

8,910 
■*,404 

9,849 



•2,651 
2,957 
3,037 
3,164 
3,313 
3,452 

3,614 
3,769 
3,940 
4.088 > 
4,180 



4,278 
4,535 
4,837 
5,086 
5,241 







' 2,136 


273 


531 








321 


599 








384 


606 






2,3fi7 


447 


'652 






2,40i^ ' 




732 






2,683 


, 512 


86B 




/ 


«3,359 


585 


1,028 






4,203- 


720 


1,175 


375 


1,381 


5,049 


■ 87? 


1,413 


404 




5,258 


899 


1,462 


433 , 


lf526 


5,961 


928 . 

•'959 


•1,516 


466 


J,605 


5,659 


1,574 


55l 


1,700 . 


M3; 


985 


.1,648 


531 


.1,784 


5,995 


, 1,002- 


1,705, 




.11669 


6,12^ 


1,034 


1,771 


583 ^ 


1,982 


6;239 


1,062 


1,840 


601 
609 


2,114 


6,339 


1,100' 


1,900 
,1,962 


2,224 


6,766 


1,134 


618 


2,291 


6,564 


1,16S . 


2,010 



Hotel:, . M 
' potel ' Kisc. mnciil 



450 




782 


501 




883 


494 




689 


502 ^ 




..1,071 


■ 506. 




1,498 


594'. 




1,681 


795 


r 


2,049 


972 




2,366 


1,185' 


,1,273 


2,650 


1,221 


1,293 


2,718 


1,254 


. 1,313, 


2,782 


1,204 


, 1,337 


2,653 


l,'i06 


1,360 


2,936 


1,324 


1,369 


■ 3,000 


1,339 


1,376 


3,07i 


1,356 


1,407 


3,136 


1,372 
1,388' 


1,425 


3,225 


1,445' 


3,311 


1,405 


3,383 



7,640 
. 6,676 

6,^6^• 

, 9,114" 
9,957 
11,123 i 
13,071 

i5,eof 



• 24.251 



^Tofal floor spaice "figures pri|r to not include hotel-io)tel floor space, ^ ' ' ^ " 

source; .J. R. kkson aid ». S. Jackson, Cbmeicial Energy H A 'Disaggregation l)y tel, Building 
Type, and End Ose , Oak Ridge National L^oratory, Oak, Ridjei, Tenii (to be published]. 



; GENERAL ELECmiC WM . 

, « ; ; 'In October 1977, the' General Electric, C#any (fi.E..) coppleathV 
; \ ■ prelirainary draft of Coaercial Energy, Goisytibn' Data .Base Develop ^ 
, , ' !y,;gect, One' if , the objectives pf'the 'sbiAfm .to^ obtain "a base inven* 
,\ :tory'of comercial buildings" 




. ; '• ;:by'business economic area.. The il.S,, Depaitjient o^tpaerce has .cpipiled 

■ ■•. c- additions <by six lajbr building types) for the ' 

. , . ■;. years 1925 through: 1954, The F.' I Dodge^tatistics are available for ' 
, t . ■' ' 1955'to 1976 and yield building additions' by ^fifteen diff?rept building, 
■ : types. Together with estimates of.the ofiginal'1924 stock/and reioval ' 
' , • ■-.-rates, these .Depaitient ,pf Conercs 'and Dsdje statistics aie sufficient 
' V ;lt^estiMtetheensti^^ .cLestimated^he 
■ . '] ' 152^ .stpck in six differeht;Ws/then,used;'as their'base figure' 
, .;an average of certain of- these estimates,. The annual reioval yate was ' 
'^^^ti to .be IJI for .conewial buildings' and' O.Sl'for religious'v ■ 

■ ^.'^jedueatioMl and h()spital'buil'dinjs,(t!^ese:estii'ates were basei.on Bplletiif 
• -.; % f; is^e^ the B.S. Treasury Departuntj: In the prpcess of developing. 

_ their time' series inventory of coniercial floor area, G.E. took;.iiito ' 
■ ^account the 'time lag betweef the appearance of i^newbuildjng jn the Do^|e 
' ;,sta^istics and the actual date of, coupleti'on of the building (suiiarized ' . 
• ■ ■■ .IV-2'ind o%'G.E..reiiflrt). • Ilia G.E."fetiii?tes -for «o«r.^. 
^;Cialilpor,area' inventory'for,197S'appear in Table 8.21, ;t".- .'. ' , 
. . Thfr regional inventory, olfl^or space fqr 1975 W3s'deteraiiie}.by 
, ' • ■ .allocating ,tjje .^otal 0,1 'inventory for= 1971 to' t!he regions and' tten ' 
. ; ..adding regional construction additions for J97i- 197^5 rep^^^^ • 
, ,Mi 1 1 D% statistics (such regional statistics are not available.' 

■ , \' prior to 1971).' Two' methods were used' 'in iaking the regional allocations, ' 
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, . , GENERAL ELECTRIC COMPANY 

".'■*. , • J, ■ . ' • . . . > 

« ■. 'In October 1977, the" General Electric. CcjijitJany (G.E..) completed. tKfe 

' preliminary draft of Commercial Energy; CoflsumPti.bn Data Jase. Developmen't . 

' project. One 6f the objectives pf the ^sttidy' was .to. obtain "a base inven* 

• : tory of commercial buildings" by building X-Xj^Q (listed in Table 8.21) and 

:; by' businiess economic area.- The U.S.. DepaT<;jjtent o/^Cpmmerte ha.s cpmpiled 

^ startistics 5£. building additions f:(by six majb'r building types) for th^'-' 

■ - ■ - > . > . ■ . L .- .' > . '•■ , ■ . ■ ■ . . ' ■ ' . 

.. j.yeats 1925 through 1954. The F. W. Dodge statistics are available for 

' - 1955- to 1976 arid yield bi^ild^ng additionsl'by fifteen different building, 

■ '<■''."■''.> . " ' ) • ■ : ' ■" '■ ' ?^ ■ - . ' ■ • '' ' 

' types. Together with estimates of . the original -1924 stock, and removal 

; it^^^* these .Department pf CommercTe and Dodge statistics ai^e sufficient 

' /"to estimate the existing 1975 UfjS. aggregi^te stpck,^ G.E. .estimated ,the . 

original 1924 stpck in six differerit /W?/ then, used 'as their "base 'figure ' 

Ian average of certain of- these estimates.. The annua!! removal rate was " 

- i^-^estimated to.be 1.0% for commeijftiai buildings' and 0.9% for religious; 

. edafeational and hdspital "builHings .Ct^ese ^estimates wete base^ .ori Bulletin" 

issued by tjie U.S. Treasury. Department^. In the prpcess of developing, 

their time' series inventory of commercial floor area> G.E. tooK into 

*Vi aiccoimt the time _ lag between the apt)earance of a. new building in "the Do^g^ 

^>tat^istics and l;he actual date of completion of the building (summarized 

' i- ' • ■ ■ • \ . ^' . ■ /■ " ■ - ' ' 

on pp. .IV-2-and IV-3 of -l-he G.E. repprt) . • The G.E. estimates for commer-^ 

. -■■ . ■-' • ■. • ' ' .• ,* ' . - ■■ ■ / ■ . - ' -' : ■ . ■■ ■ 

cial .floor . area inventory" for 1975 appear in Table 8,.21. - . 

■ / ■ 

. ■ The' regional inventory o^flqor space fqr 19.7^ was determirie'd-by 

^allocating .tj^e .total U.-S. Inventory far" 1971 to tJhe regiojis and'' tWn 

*- ' ' " . , ' .' . 

^. adding regional constructiPn additions -for ,1971 - 1974, as reported in ■ 

'■'}^^ ^' ^' Dodjg.e statistics (such regional statistics are not available ' 

V prior to 197l>.' Two" methods were used" in inaking the regional allocations. 



V'. 



i 



ERXC , ' ; 293 



294 • . • ' 

« „ ■ . 

^ Method l/<onsists of allocating floor space in direct proportion to the 

average of 1962 .and 1970 relevant business earnings/' For example; store 

sq.ft. (BEA, 1971) ^ WHOLESALE AND RETAIL TRADE EARNINGS' (BEA, AVERAGE 

1962 AND 1970), Method 2 consists of a time . series regression for 1960 — 

1973, and can be expressed as a linear function, — — = 'A^+Ai 
/. ^ population P ^ 

dollars vgjF relevant business earnings J 

- -Jig^ population' ' , / . ; 

In the' process of conducting its study, G.E, reseaiK:hed the data 
available through the Building Owners and Manager^ Association (BOMA) . 
Ld^J^^S^^l"^ 75^ BOMA^^ita was de^i^ved from a relatively smjil^ sample of 

)i5 office buildings (the data base actually used data from 640 ( 
buij.dings from the larger sample). Selected statistics from the BOMa' 
data^base are published in the^^.E. report , G.E, has also attempted to 
explain energy use in buildings of the BOMA sample through regression 

analysis using age, number of occupied square feet, the ratio bf total 

1^ , , - \ 

square feet to height, cooling decree-days, and'^heatin)^ degree-days as 
independent variables. Additional analytical study involved t^esting 'some 
of the energy use simulation models (ECUBE, T]<A>te/ AXCESS) against actual 
building enprgy use for certain selected buildings, . ^ " . » 

Certain additional comparative *data derived from Jack Faucett 
Associates, Tishman-Syska and Hennessy, Inc., CFES estimates generated 
by R. K. McMahan, Jr. in Init-jal Steps Toward Modeling Electricity Consump- 
tion in the Commercial Sector , May ^975, Washington, D.C., CFES, ^nd the 
Rand Corporation-^ are presented. I*-^ *^ 

In short, the G.E. study is difficult to describe because it* contains 
not only estimates of floor space actually calculated by G.E. but also 
data from various previous energy studies and simulation »models^ At times 
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the documentation is sparse; but as a whole, the study is an interesting 
antrgduction to understanding energy use in ^he commercial sector^i- 
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' .Table 8:21. |otal Inptory by Ifajor Build'ing^Category. in Millions of Square Feet!, 1975 

" -r — • ■ — — ^ :__ 



Major Building Categories . 

■ ,! 


1924 
(as sued) 


m ' 

, (estimated). 


. Growth 
1956-1975 


1. .Store 'and other mercantile bldgs. 


771 




5J^. 


2. lar)|houses.(excL mfr. owned) 


416 


2578 


6.n 


3. Office and bank buildings . 


53; \ 


3158 


4,9'. 


4. Commercial gariges and service stations 


^ 164' 


, 946 


,5,21, 


5, School and college, classroom buildings' ' 


872 


4948 


ik 


6. Laboratories (exci. mfr. owned) 


61 


346 ' , 


3,95 


7.. Libraries! museiims, etc. 


67 


380 . 


•3.9^ -y 


8. Total'hosp. 5 other ^"ith treats bldgs. 


310 


■,1806 


3,8'. 


9. Government adininistration buildings 


119^ 


625 , 


4,0'. 


10. , Other government servfce buildings 


■ . _ ■ 91 


473 


: 3,9'. 


11. Houses'' of worship 


115 


. 655 


-4,0'. 


12. Other religiqus^ buildings - 


115 


574 


3.3'. 


13. Total amusement, social 5 recreat. bldgs. 


340 


1451 


3.4'. 


t4. Total miscellaneous nonres. bldgs. 


240 


. 1284 


■ 3:6'. 


5. Non-housekeeping residential bldgs. 
(hotels and motels) 




1909 ' . 


/ 4it 


'. Total \ 


m 


25,468 ' ' / 


! 4..54 , 



!o«i^e: Generjil Electric Company, Marketing and Business Services, Commercial Energy 

ConsiAptioii Data Base Development Project,- Commercial buildings' Inventory , I 
Bridgeport, Cotin., October /O, 1977, ^ IV-5, 

■ ■ i , 




' . "Historical Patterns of Residential and Coiiercial Energy Uses" by.. .. 
Eric Hirst and Jerry Jackson (Energy 2(y , June 1977) ifire,view of data ' 

■ ' -and trends concerning buildings energy use by fuel for the residential" ■ ■ . 
and commercial sectors. Data are presented for the years 1950 to 1975 ■ 
and, for the purpose of analysis, a definite distinction is made between 
pre-embargo and- post-embargo consumption and fuel pricing patterns. No 
explicit modeling is presented and' no projections of energ/use are made.' 
- A minimal amoiit of dataianipulation is performed in the disaggregation . 
process and hypotheses; and reference sources underlying ^bise manipulations 
are well, documented. Not so explicit is the relationship of energy use 
to the explanatory variables such'^s<population, per capita income, fuel 
prices, and commercial floor^space. ^ . 

The paper begins with a presentation of fuel use in residential 
and commercial bi^ildings as documented by , the Bureau of Mines (available , 

/ as a combined household/commercial sector only). A simple method of 
: disaggregation yields energy use for both sectors individually^ The ^ ■ 
disaggregation by Hirst- Jackson of thfe Bureau of Hines data is . " 

' . particularly important because it raises issues of data discrepancies 
and definitional. inconsist.encies. For example,^ Kirst and Jackson 
indicate that ^ ■ ■ • 



1. wilding fuel-use dati should not include asphalt and 
Joad oil as a 'raw material; they are 'included by the - 

, Bureau of Mines in the housenbld/commetcial sector data. 

2. Residential energy use is understated each year because 
gang-metered multifamily units are often classified as 

' "commehial" by utilities. Theadjustments made.in ^ ? 
, the Hirst-Jackson paper are 4i and 11\ for electricity 
aiid gas, respectively (percentages taken from Jack ' 
Fauc^tt Associates, National Energy Accountsf Energy 
' Flows in the U.S., 1947-1972). M is, the residential . 
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use of electricity is . de.termindd to be 104% of the ' 
£igu*e cited b>^the Edison Electric Institmrfe. ■ Al^o 

hv%^! commercial gas use, as reported 

by the American Gas Association. • 



a 



St.H " P^^'"^^>' "se and distrC , ^ 

buted energy use is not always made, although this ift 
an important, distinctron for electricity usf data! 

The buildings studied in this report are defined' (p. 4) as; 

...'^^'^^^^^^'}^^^^'^^<^tOT: "those structures "Csihgle- 
family units, apartments, trailers) occupied by households." 

' ■ J^e commercial sector: "those structures (e.g., office 

buildings schools, hospitals, stores) that house ^he service 
sectors of our^ economy . (e.i^. , retail and wholesale trade 
government enterpris.es, health services)." 

The section detailinj^ household energy use includes a "chart of ■ 
residential '^nergy^use -by fuel and end us^ for 1973 (Figur, 8.5). TT.es 
■data are derived from a combination of 'the following; ; 

ToTa^rllt f^el-usiitg equipment (from the ' ^- ^ 
1970 Census of Hou.sinp. the. Annual Housing Su rvey., and 
Merchandising Week) . ' ' 

2'. Energy lise per householcf .for each type of equipment' 
. . ^Cfrom a 1975 Stephen Dole/Rand CorporatiTsn report), 

3. "Control totals" (historical resSential fuel cbn- " 
sumption by fuel tyn^ f^m the Edison Electric 
Instityte, the American Gas Association, and the 
Bureau of Mines) . >• 

CAdditionally, a graph showing^ retail fuel. prices in constant (1967/ 
dollars- is included, as is a short analysis of household" expenditures 
for energy (that is, expenditures for energy 'as a' percentage of 
Personal Consumption Expenditures). TTiese expenditure figures show 
a sharp increase in prices and expenditures in recent years. 

Commercial sector energy intensiveness and energy use is expressed, 
in three ways. Energy intensiveness (EI) is defined as the rat'io of 
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ELECTRICITY 
^ (40%) 



GAS 
(34%) 



ORNL-rOWG 76-4774R 

OIL OTHER 
. (21%) (5%) ' 




Fig. 8.5. 



Source: E. Hirst a 
and Coinmer 
.p. 136, 




an of Energy in the Household Sector by 
andVErtd Use for 1973. 



R-5.on\ "Historical Patterns of Residential 
rgy U^es." Energy . 2, No. 2-C (June 1977). 
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^ cohunercial energy use to tl^ ^^services** ppjrtion of Gross National Product. 

Secondly, EI is expressed^ as a ratio of commercial energy use to commerci'al ^ 

♦ * 

building floor space (floor 'space, data is taken from Westinghouse Researcli 

y • • • 

Laboratories, Assessing the Potential for Optimal Of f-Peak Powerj , 
Finally, energy use. is represented in terms of fuel expenditures [in 
current dollars., constant (1967) dollars, and as a percentage of GNP] . ' ^ 
.The Hirst-Jacl^on paper summarizes witfli Table 8.22. , ^ ' 



Table 8.22. Comparison of Energy Use 
Trends and Determinants 



Average ahnua^ growth rate (%) 



i ■■ ' ■ 


; 3 

1950-1975 




i972rl975 


— '~ — ^ — 

Population ' ^ 


^ 1.4 






Households 


2.0 


/ 


■ 2.2 


Personal incstome 


" 3.7 ■ 


0 . 9 


Services GNP 


■ V 4..1 




V 2.7 


Average fuel price^v 


• 0.8 ^ 




"7.8 


Commercial floor space . 


'4.6 




2.4 


Energy use 


Res Com 




Res ' Com ^ 


Electricity ' . 

Gas 

Oil 


7.3 7.1 ' 

5.4 6.8 
2.3 . 2.9 . 


/ 


4.3 4.2 
-0.9 - "O.L 
-7.8 

> 


TotaJT ^ 


3.4.4.4' • 




-0.8 0.0 




ned as the ratio of residen- 
ditures^on fuels (in constant 
intial 'and^ cOminercial consjumption^of 

nd J. Jackson, "Historical Pkttfems 
ComraeyciaL -Energy Uses,"^,^,- 
1977), p. 739. 



Other conclusions of the research include: . \ --^ 

,Q\ 1. Household energy use as approximately twice commercial 
M. sector energy use, although commercial energy is • 

jgrowing at a faster rate than household energy use. 
. ■ ' • ■^^^^'^ ^ / - ' „ . 

^ "^2. Househ(j^d Energy tise over the ^historical period (1950— 
/ ^ lc975> can^e explaihed' as a function of population, 
household size, income, and fuel prices;*' 



3- Commercial energy use over "the historical period c^n . 
We explained as a function of population, fuel prices, 
commercial output, and building floor space per dollar 
of output activity.* 

• • ■ 

4. - feoth sectors ^experienced a relative ''increase in the 
use of electricity and gas, a^id decrease of oil, coal, 
and liquefied gas over the historical time period. 



The Hirst- Jackson paper contributes to the analysis of residential 
and commjercial buildings energy use in that it identifies selected data . 
sources, and corrects or explains data discrepancies. The study- was" , 
a first-put effort of^^iT^oi^gpin at the Oak Ridge National 

Laboratory. Further investigation includes research of \i^tate-level' ' 
data (as opposed to national) and a' more accurate description of 
cpmmercial activity (J. Jackson,^ S. C^hn, J. Cope, and W. S. Jphnson; 
The Commercial Demaija^foi;. Energy: A Disaggregation Approach , ORNL/CON-15, 



Match 1978). . 



# 



**Although the Hir^t- Jackson paper imj^lies a functiona^relationship 
"between energy use a^jd the explanatory variables, no expLicit functionaj^ 
form is given. 

- •/ 
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Average price is given only as an aggregate convenience. The - 
actual price for^ electi*icity varies regionally and by type of suppliier, 
i.e. public or private. The Federal Power Commission reports its data 
in t^rms ' of public or private, and, according to their figures, privatelj^ 
owne(|^tilities have historically charg^ Iri^er -rates than publicly 
owned utilities. Tiie privately owned portion of the industry has been ^ 
^76—78% by generation and 81--83% by sales.- An appropriately weighted 
average of private and public industry rates seems to be jamsistent 



■ p . - 

with total electric industry figured Cse« data below). 

i ■■ ' ' 

With the increase in fossil fuel costs and the recent shortage of 

. • ' - -, . • ' ' 

hydroelectric power in the West^ electric Crtilities have tended to use 
^ai) increasingly complicated billing system (especially fopi larger 
'customers). Some of the features of the new billing system are time- 



of-day pricing, peaM^ and 
differential rate structttre^^^^ied to- usaTge. . An appropriate billing^*-* 
system is, thought to r^sult iftt levellzed (and possibly^reduced) demand. 
E^r furthei\^etails on billing-, see Edison Electric Institu^e^^^-Edispn ^v>^ 
Electric I-nstitute Jlate, Book, New "York; 197t).. V 
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Table IJ.G.l 



Average Revenue Per kWhr Sold to the Residential 
Sector' by Privately Owned Utilities 



4- 



Year 




' 1 


Cents 






1962 






2.56, 






1963 






■ 2'. 52 






1964 






2 . 45 ' • 






1965 






,2.40 • 






1966 






2.34 




■r 


1967 






2.31 , 






1968 






2.25 - ' • 







) 



Source: Edison Electric Institute, Statistical Yearbook of tiie 

Electric Utility Industry for 1975 . No. 43, -New York, 1976,' 
Table 47s, .p. 54. 



Figure U.G. 1. Average Revenue Per kWhr SoM to the 
Residential Sector by Publicly Owned Utilktie/ 
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1963 



1964 



1966 



1967 



1968 



ERLC 



Source: Federal Power Coramission, office of Accounting and Finance,/' 
Statistics of Publicly Owned Electric Utilitres invt he ' 
\ United :States: 1968 / FPC S-200, Washdnpton, n r iQ/;g^ 

XX. ' " 
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Table U.G.2. Percent of Privately Owned 
Utilities by Generation" ^ 

' 

4966 ' 77.0 « ' 

1947 /6.5 ^ ^ 

1968 ■ 76.7^ ■ ff^ 

1970 ^'f.A A 

»97l \ ■ K ^ * ' ' 

"1972 ' " ll!brf^\ 

1973 78.1 , 

1974 _ ' ^ 77.3 
. 1S7S ,' v77.5 



Revised 1973 to separate Pow^r 
District*^d State. Projo^t« 
"frcA Municipals ami Cooperatives. 



Source: Federal Power Cooaisaion, Office of Accounting and Finance, / ' 
Statistics of privately Owned Electric, Uti lities in the 
United States: J97S » FPC S-Z60, Washington^ Q-.C. , 1975.. p. 7, 

u • ' ■ . - ^ . 

Table U.G',3. Total Electric Sales to all Sectors by Privat^ely 
OwTied Electric Utilities . 



\ . . Year 10^ kWhr . ^ 

. . ^ \ ' 1962 621,040 

' , . 1963 '^j565,80'8 ^ ' :f ^ 

1964 ^ ^ : ' 717,951' ' 

■ 1965 , 770,804 '* v 

■ : ' 1966 ^ 840,093 " . " * 

' -19.67',' 890,755' ' ' ' • ^' - ^ 

■ . - •■ . ^ 

. 1968 . : , 984,542 

■ ' , r-^ ; 

Source: Edison Electric Institute; Statistical Yearbook of the ^ * • 

Ele ctric QtlU Industry, for, 1975 , No.. 43, New York,^ 1976 
V - Tatff§' 20s, ^^31, • ~ ^ 

' - ^ >- ■ \ • , ' 

Table U,G.4. Total Electri<^ Sales t,6 all. Sectors Iby the Total 
*i Electric Utility* Industry ... ,\ 



Year ; ' - 

<> ■ 


. . ylO^^ kWhr 


1962 


. / 77/, 749 




"832,796 


• 1964. - * 


' ' 894,609 


' 1965 \ ■.. 


; - 9^,113 


: _1966 / . 


■ ^042,158 


1967 ' ' '^■''^ 


• j .^111,373, 


^ . 1968 


1,206,606 



, Sourc^^ ; ^disi!)h Electric Institute, Statistical Yearbook of the ' ' , 
i Electric Unlity Industry for. 1975 , No. 43, New Yo|rk; i97S,'- 
/ • :Tablel9s, p, 31^ ^ • ^, ' ' 1 
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NOTE. -2 . 



4 



\ Although the purppse^f the docunient . Hinoxlcal Trends, of^ Electricity ; 
/ Sales by; Sectoii, Region and State/ 1951-1974 :jls not Vrimarijy* to i^erttify 
the.-chlai?aes in classification ^between small' light Jand pdwfer and large "^'^ ' 
such-Teclasslficaltioin can be 'inferred from 'thef chartfe^ V". 
•^1:,^^ For e^jxample, the' jump -upwards' in -the*. 1962 Idaho i;jarge'-llght ' ' 

es and the corriesporiiJing ' j^imp dp\vnwards^ in., t small lighj.. 

:lass^ication.- . ; . ' V-'^ - 



4nd 

and p^wejr . Sj^les, imp],i^s reclass^icat ion . 

.'l3b.8Cfir: 




1950;,I952 IB5«4 1956 1958 • 1960 



L« . . 4 . t ; 1 . » . . 1 . . . ; I . . J.a , ... i .... 1 ... . . . ■ . . f . 1 . Y . ■ ■ 

1962 '196U 1SB6 1968 1^70 1972 

. TERR • : , " : ^ . 

. ' - ' -'b feu- 



'LARGE LIGiHT ' 
AND PbWEf? . 

>RESIDENf JAL ' 

SMALL LI6ht' 
AND POWER ■■ 



Figure U.G. 2. Electricity Sales - "IdahQ 



Source: . W.' S.^^Ghem, B. JD. Holcomb^' S./B. CaudilL, rfi^^prical- Trends TL ■ .- 

: ■ o£ £tectr'j.city ^al.es by'j6ectdr. Region,: and , State ;L951-1974 , '' , . 

s . ,♦ . JUnpublished-dodumeYit, C)ak Ridge National' Laboratory; Oak ' ° ' 

,0 Ridge, Tenn.'i Sej)t.embej«.19^Z6-, p. 59.^ • " , ; 
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Tlie staff .responsible for tTie publication of t^ie'PEA's Monthly 
Energy Review receiyes from the BurjBauof Min^s data" -on barrels of 
-^.petroleum prociufcts consumed. The produc^sS^e allocat^ to 'the various 
sectors according to the following scheme.. ( Monthly Energy Review . 
.April 1977,. p. .45.)' . ' 

Petroleum consumed in transportation was calculated based 
on Department of Transportation data as follbwS-^^tor 
• gasoline - 100 percent; imphtha jet J«$l - 100 pe'rfent; , ■ / 
kerosine jet fuel -. D7' percent; distillate fuel oil - 30 3 ^ , 
. percent; residual fuel oii - 11.2 percent; all other products - 
4.7 percent. The remainder Is distributed H:o economic ' 
sectors using the following -percentage shares, derived from 
1974 Bureau of Min^s • data ^"n consumption: Residential and 
- C^ercial - 52i3 percent ; Vindus trial -47.7 percent. 



4 



The energy cont^t; of . the petroleum product S' consumed is calculated 
. by using, the conve^ion, 5. 4959 , x 10^ Btu/barrel . (Thei numbers 

cited- above do .not :n6cessarily^j^in invariant from year to year. Those 
cited are valiX^for l?74,%975^and 1976.) • ^ 



As a result of the abdVe methodology, any ^ilufe of- residential- 
x:ommefcial petroleum cons^^nption to '"exactly parallel national petroleum 
conau^ptfoa is actually-indicitive of* a changfe^ iil/the distributieji of 



the types of petroleum ^WHuots consumed-. * 
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NOTE 4 * ^ . ^ 

Number of Cities Priced' for * Each Fuel and 
•7 Definitions of /Term§ of Sale 

Indexes reported herd are components of the Consumer Price, Index, 
which measures pxice chailges for commodities and. services bought Jfc^y 
wage earners and clerical ^workers in the urban United States. Not .all 
fubl^ are important in each of fW So metropolitan areas and smaller 
citCi'es selected to represent urban places^ in the index. As of January 
1966, electricity prices were collected/in all 56 cities, gas prices for 
.us^e other than residential heating in 55 cities, gas for^ residential 
space heating in 51 cities. No. 2 fuel oil in *3L cities, and coal in 
9 cities. The metropolitan areas selected for fnfC-lusibn in" this release 
are 22 'SMSAs of over one millj^on population (plus Honolulu) for which 



consumer price indexes a^ej^ublished: Area coverage includes the urban 
portion of the correspt^ing Standard Metropolitan .S^tatMistical Area 
(SMS/) ,. except for New York- and Chicago where the more .extensive 
Standard ^Consolidated Areas are used. Area definitions are those • - 
esi^blished .for^ the 1960 Census and dfi^ot include revisions made since * 
1^60. ' ^Average/prices for . gas oth-er than space heating ^nd frfr 
electricity are pub.lished -monthly for each of the large metropolitan 
areas in which the fuel \s[ important. 



/ 



Source: ..IJ.S. Department 'of Labor-, Bureau of Labot St*atistics, Retail ' 
. ' Prices of Fuels and Ihjciices^ , Wasliington, p-. C. , 'February 1972. 



NOTE 5 V " , ,■.-,„ ; ^ , ' 

" ■ \ ' ■ ■• 

Two ^sources of electlric utility data ai:e from the Federal Power 
Commission GFPC) and the ^S(jison Electric Institute (EEI). A combined 

commercial and' industrial category is presented because individual / 

' , . ■ ••('■' I • , 

■■.* •» o ' 

electricity utilities define commercial and industrial users in various 



^^^^wa^;:s^^ classify customers according to|xhe : I ' 

Standard fr^dustrial Classification system or to predominant kilowattlhour 

use;AX>ther utility-ncoiiv^anies cl^assify all customers whose demand or annual 

usp expeeds some | spe.cif ied limit as industrial. These limits are generally 
. . , ■ " • . ^ , . , ' . ■' . ' 

based. Qn a utility's particular rate schedule. v^(See Table U.G.5. ) 'W 

The major difference bet-weeh the FPC and^EEL statistics is the 

exclusion of Federal- projects frcrm the V?C data in Table U.G.S. Fori 



example, the table below suggests that the Federal projects and N^wYoi 
sta^ categories comprise 51.6% of total' kWhr sales 6£ publicly owned 
Utilities ii) 1974, Other differences in the data may occur. Beginning 
with 196.1, as a result of a change in the^PC filing procedure, there was* 
a large increase in the number of reporting municipal utilities, the 
FPC warns against the comparability of pre- and post-1966 data. The 

^ . ^ ■■ 

sector. 

* ^ . .. - , ■ - 



312 



Table U.G.5. KilcJwatt-Hour Sales'of Electricity to the Resid<mtial 

and Coiraflercial/Industria^l Sectors 
I IclVhr) ^ ' ' 



Residential 



Cgpmercial and industrial^ 
• a ^ 



Rural 



Federal Pow^r 
Commission 



Edison Electric 
Institutec^ 



Federal Powgr 
Commission 



Edison Electric 
Institute^ 



Federal ^'bWgr 
Commission 



Edison Electric 
Institute^ 



1950. 


57,059 


67,030 . • 


171,217 


189,510 


'^-^ 
8. 


.896 




1955 


/ 100,455 


120,524 


273,307. 


- ^ 329,965 . 


12. 


,495 


10,751 


1960 


1^6,063 


189,911 


^371,236 1 / - 


453,298 


15, 


,208 


- ^ 12,, 798 , \ 


1965 
196*6 . 


244,038 
266,6^8 


*■ 280,970 ' ' 


550, 4§1 








306,572, 


, 6^2,837 


728^53^^^ 








1967 


287,440 *\ 


331,525 


636, Sir 










1968 , 


, '320,454 


367,692 


'694,310 . 


783,985^ 






- — . . ■- . •• - ^, 


1969 


357,068 


0 407,922 


' Z49,629..^:.^ 


843,906 








i97p 


391, 1B5 


447,795 


791,642"(^p ' 


885,272 








1971 


420,844 


*479,080 


"836,666 


926,452 * 








1972 


.452,581 / 


511,423 


907,065 


1,001,326 




I'- 




1973 


486,380 „ 


554,171 


975,530 


1,084^138 * ' 








1974 


485,396 , , 


■554,960 


969,184- 


1,082,151 • 








1975 


, 506,677^ • 


586, H9 • 


959, 57r 


1,079,627' 









^For a discussion of conimerc4.al/industrial' reclassification shifts,'"see W. S. Chern, B. D. Holcorob, and 



1951-1^74 , unpublished- 



S. B. CAudill, Historical ^TTP^nds of Electri.city Sales by^^ctor. Region and State: 
document,' Oak Rid^e National Laboratory ,. Pak Ridge, Term.'. ^ ' 

Category discontinued aftei^igbO. • , ' ' ^ ...^ ^ • 

^^FPC data is the ^um of the publi<;ly and privately owned utilities. PubJ idly own jed refers to utilities 
operated by iriunicipalities and Federal power agencies. Hofwever, data was not readily available (on a 
time-series basi'«) for the Federal projects, so the publddly owned data presented her* includes 
municipalities.. Data also excludes tTie Power Authority of the State of New Ybrk, which is not comparable 
'to othet utiliti^es^e/^use of its limited sorVice to the ultimate consumer. ^ 

^EEl' als^o includes an^ "other" category not presented here covering electricity supplied to nunicipatities. 
or govftisinental units as the ultimate fconsumer. , * vr.. :/ 



at a computed by author. 



Sources; Edison Electric Institute, StatistirtU Yearbook of the Electric Utility Indust ry foV, 1969, 
New York,> September 197t), Table 2|s. ^'so other years.) Federal Power..Cpmmission,;Of f ice 
of Accounting aad Finance, Statistics c^- Publicly Owned Electric Utilities^ in the, United 
States: I9&g , FPC S-200, Washington, D.C, December 1969, Statistics" of Privatoly, Owned 
Electric UtiTities in the United States: ' 1973 , FPC S-247, Washington,^ D;C. r ^ec^^r;4^74 , 
Table 16i (Also other y^^99^U ~ , • , 



/ 



S9 



\ 



:0 ri 
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Table U.G 6. Electricity S^^es of Publicly .Owned Utilities as 
Classified by the Federar Power Conunission, 1974 



icii>als> : 



Total 



Ot>iei: 



^Residential 
Commercial and industrial 

.'J . . -> 

Other ultimate consumers 

- T6tal ■ ^ 
For resale ^ 

Total kWhr sales 



Federal >^ : - I ;« 
. project^ P°l^*'^Au^hTr^^ 

, ^ J .- <?f 'the/State^^ . . , 

' of Ne*(York'l^;^"."'""^=^P^'^5 

— ■ J^./"' ■* 



69,629 
169,729, 
. 15,515 ' 
254 ,.873 
■5212,201 
•467,074 



81 

^6^,629. 

7,639 
71; 349 
' 144»733 
2li5il22 



'5|242 

5,242 
.19. ,56 8 
24,810 



^9.5.48 
100,858 
7 ,,876 
178,282 

47,860 
226,142^' 



V 



'^e Power Authority of the State of. New York' is° separated froA 6ther 
mynicipal utilities because of its limited setvice to the ultimate ' 
coi^sumer, . \. ^-tiHatc 

Source: Federal Power Commission, Office>of Accounting and 'finance. 

Statistics of Publicly t)wn ed Electric Utilitiies in the United 
States: 1974. ivashing[tOn, D.C; , -1-975, Table 1. : ' — 

... - '■■ ■■ ' -.^..-r'- .5 -'j^' ■■ ' 
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NOTE 6 



Table U,G.7, Implicit Generating' Efficien 



a 




Y.eaT 



Heat rate 
(Btu per kWhr) 



1 



1951 
1952 
1953 
1954 
1955 

1.956 
1957 
1958 
1959 
1960 

1961 
1962 
-1963- 
1964 ; 
1965- 

■ 1. 

1966 
1967 , 
1968 
1969 
1970 



13,641 

13,361 

12,889 

12',180' 

11,699 

11,456 

11,365. 

11,090 

10,879 

10,701 

io,'552 
1^,493 

/l.f),438 
10j,-407 

^0,384 



1971 
1972 
1973 
1974 
1975 



\ 



10,371' 
10,457 




a 



Implicit, 
gen(*^at^g 
efficiency 



25% 
26% 
• 26% 
28% 
29% 

30% 
30% 
31% 
31% 
32% 

32%- 

33% 

33% 

33% 

33% 

33% 
33% 
33% 
33% 
32% 

32% 
'33% 
33% 
33% 
33% 



EEI estimate. 



Calculated by, authoi; according to ^ 
the formula 3413 -= generating^ 



efficiency. 



heat 



Note: 



J' 




Source. 



Generation- efficiencf^ remains 
between 2^%.^nd 53% fqT;^il <] 
. years .between 1951 £LTid*^tfi75. ' - 

Edison Electric. -Institute, Statistifigii Yearbook of 
^ Electric Utility Industry^ 1975 . .New York. Octoh^-^ 
Table 4is, p. 4^9. . ^ \ ^ , 



the 



76; 



Tahle U.G.8. ..Implicit Transmissioiv Losses^ (1959-1975) 



Electricity generated Tntal electricftv Implicit Implicit 

by total electric distribution- di^ibution- 

utility industry '^^ni^wh■r^ .transmission tr^smission 

(10^ IcWhr) ^ efficiency losses 



1959 • 
' 1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
^1-^69 
1970 

1971 
. -1972 
•1975- 
1974. 
" 1975 



710,006 
753,350 

792,03^ 
852,31,4 . 
'916,7915 
98'3,990 
1,055,252 

1,144,350 

1,214,365 

1,329,443 

1,442,1^82^ 

1,531,609 

1,613,936 
1,747,323. 
.1,856,216 
1,866,436 
1,916,57.8' 



627,529 
683,987 

721,645 
" 777,749 
832,796. 
•894,609^ 
957,113 

1,042,158 
1,111,373 
1,206,606 
1,311,008 
1,395,568 

1,469,955 
i, 580, 466 
1,705,773 
1,703,495- 
1,738,107 



— ^r* 

88% 
91% 

9lf 
91% 




12% 
9% 

9% 
. 9%. 
9% 
9% 
9% 

9% 
9%' 
9% 
9% 
9%, 

9% 
10% 
~8% 
9% 
9% 



sar^s 



^Calculated by author according to the formula generation = ^istribution- 
ti;ansmission' efficiency. , ' ' ' 

■ ° "S^"' "4,, 

Sourcev Edi'son Electric Institute, Statistical Yearlpook of the 

Electric Utility Industry 1975 , New York, October 1976, ^ 
Tabljg 10s, p. 18 and Table l9s, p. 31. 



The above calculations',indic;ate that historically the generation- 



transmission efficiency,, has range 



mca^e representative of the 




22% to. 30% with the latter figure' 



ye^r s . ■:rhe »lonthly Energy Review u| e s 



*^a combined figure 'of 32% for generation-'distribiJtioft-transmaSsion 



• ^efficiency.* . - , ^ - . ; ' ; ' 

' .^Source : Fe'deral Eiuergy Ministration / Monthly Energy Review , Washingt 
--p.c;, Aprii;i£r77, .p. 45.V ^ ^. , • - - — * 



on 



1 



Were one to calculate the implicit percentage generation losses 
yfrom this table, one would find that fhey range from 

' . ^T . . ^ ■■ ^ ' ^- x 

le Monthly Energy Reyiew assumes generation losses of 65% and 
distribution-tr^smission losses of an -additional 3%, . 

_ Direct calculation by the author (based on information published 
by 'the Edison Electric Institute) indicates that distribution-transmission 
^•^ losses could well be 5%, In fact, for §he year 1975, one finds that the 
quotient, of ''electricity sales ", divided by "electricity generated" is 
^•91; . i* \ 



Private conversations with representatives of EEI ind^cat^ that, 
t|^s estimation procedure for distribution-transmission losses; is . 

rteasoMble. The "actual . equation us^d is lOQ, - . ^ot^^ sales ^ 
'"^^ tOLai generate.Q 

■ <. ■ ■ ■ ' 

distribution-transmission loss. > 




NOTE •/ - Room Air Conditioners 
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• . As. can be seen from Table 3.25^,: a great deal of informatioi^® ''^^ 

available concerning the efficiency of individual room air conditioner ' 
models.' Unfortunately, no di'saggregate sales data are available^ that, 
^ would' allow the aggregation of tijie individual models into meaningful ? 
groups for analysis. The tables presented in Chapter 3 are based on the 
•premise that it is better to present data with known-and-minimized 
maximum errors than it is to make assumptions and possibly lose track 
of the^pptential errors involved. - 

'i Principally, the values in Chapter 3 were arrived at in the 
fallowing manner. ^ ^ ' " 

1. ^The ijidividual model characteristics w^re aggregaged into 
grcjups for which the sales data were known while maintaining 
the upper ajpd^lower bound of the capacity EER, PF, and PF" 
ranges. ^ , 

{2. ,Er«m these groups the data were aggregated to larger groups 
^ ,^by weighting resulting in true mean of midpoints. ^ 



'Under these circumstances it can be shown 



: raidpo 
tnart 



. V 



mt \ H J 



100 



where e^^ .=. piaximum % error to the midpoint of the true mean, 



Ai = 'midpoint efficiency ofl group * 
li = lower efficiency bound of gtoup i, 



^4 
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and 



n 



i = T 



^ 



A- 



t 




n 
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where e^^ error of true value i't:K) c^r<^ in energy 

- calculation in the nature of E , 

B . = midpoint of capacity range i, ' 
t ' ''''' ^-.'-^^ • . 

fl^ .F lower ^-q^ange bound of group i, ^ , .* • 

mi** =' midpoint efficiency of .group 4* 

/z. = ^pper efficiency bound of groiip i, * ^ 

Definition of Table Headings 

Rated capacity — a general capacity range in Btu/hr ajid by which the 

■ '. X; . 'v. 

manufacturers' sl^ipments are published. . ■ ' " ' . 

Midpoint of capacity ran^e-^ the midpoint of the capacity ^^8^ of the^ 

actuaj^ un^ts shippeiiJ falling within the capacity category outlined 

above and shown in the tables in Chapter, 3. 

EER value — the j^lue- of the ratio of the rated* cooling capacit^^^Tjjd^ * . 

the electrVcal power input during steady state operation at 80^F and-^ 

95°F (inside and outside dry bulb temperatures, respeetiveiy) . It is 

given in ilnits of Btu/Whr. It should, be noted that the EER value' * 

will vary with temperature and, cycling conditions, and Is not a measure 

of .thes actual seasonal performance of the unit^ . - 

EER^^-r.ang^'.^^^^ ^rkng^. of . thJ^ Jtll vklue$ of the units manufactiig^d within 



the rated cfaprgrcijkty^ cat egor> 




-37,j' 
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the] Rerformahce Factor is i dimensionless ratio^of . the. cooling 
capacity and the ehergy input, again at the steady state conditions ' 
out-lined for the EER value ' . *' 

pp ^ cooling energy output . . , 
^ energy input to the unit • - v 

PF' — the. Performqjce Factor adjusted to include a 30% ielec^ical 

:*generation and distribution efficflncy. ' ' 

Maximum error xDf midpoint — the maximum error by which the PF and PF^ 

. range midpoints may dj.ffer from the"trtie mean PF or PF'' and is expressed 

as a percentage "^of the true value. * To convert this to a percentage 

error of the stated- value, the following relation may be used. 



% of error stated value 



llOO +. 



e rror of true value^ 
% error of tru^ value 



X 100' 



Maximum error in. energy use — the maximum error^that may be g^ne?5tred 
by^ilizing the {>F and PF^ in the relation * " ^ 

energy used - Btu/hr cooling ^ f. city • . / 

^ , , PF or PF^ • ' * 

Th^e^vfir^ a percent of the time value. 

Jf the error$ for^the weighted groups ilge^to stay ^within the' 
prescribed bounds ""f or the weighted aggregates, care must be taken to 
^PPly. the ^.ggregated values only to sufficiently large groups to assure 



a distribution equal to that |^of the actual production populations. 




■7 
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NOTE .8 ■ Household Refrigerators,. Refrigerator-Freezers, and Freezers 

I'tWese three appliance^ categories the cubic feet capacity and 

/ ertergy use under t^e specified test coriHitions are k^own ior Wth 

model manufactured. Ajs no sales^data by model are available '(data that *' 

would allow aggregation without introducing error) , the procedure outlined 

below and.described in terms of tii^'^^iMie Wdirigs^ ^^^^ used for the" three 

Appliance cdtegories-. With the exception of the adjusting procedure, this 

follows the pi^bcedure outlined for room air-tonditioners in' Note 9. 

^ . Rated capacity ^category — a general capacity range "by 

which the manufacturers'" shipments are published.. \^ 

Capacity range of-units shipped — the, capaoity range of y ^ \ 
actual units shipped that fall within the capacity " * 

:• . ■ category outlined above and shown in tai.les^ Chapter 3.^ 



V 



\ 



1. 

2. 

3, 
4. 

5. 



PF, Perforaance Factor — the cubic foot capacity divided 
by the electrical energy yse per day in kilowatt -]^l'o^3^s 
under the prescribed test conditions. The folJlowihg «, 
factors should be noted concerning the test conditions 
which may differ from fie/ld lise. ' . 

. / ■■ ■ " 

The ambient conditions areuKiaintained-^at 90®F. 
The general food- compartment of refrigerators ^ 
d^id'l'^prigeration-freezers. is empty., 
Doors remain closed. * o ~ 
Auxiliaries such as automatic ice machirifes 
and butter conditioners are-'^set^-a.t the lowest ^ « 
energy use mode. ' \ ^ ' ^^ " 

All freezers sections ^are loade^dTto 75% 
capacity. \ j ''^^^ 

6. The measured energy use for freezers is multiplied 
by 0.9 to represent ^'typical household ysage'' ' 
for freezers' based on field tests conducted by 
\ ^( 4HAM members and .the 'U.S. Department of Commerce. 

• Al$o!i this peVfonijance factor is not identical to' the 
energy factor defined by FEA in Vol! 42,!.^o. 178, 
46140^41145, 'September* 14; 1977 of the ^ V.^deraL Register , 
fh^ FEA. alliiwed the following adjusttn^t ^factors to tb.e. / 
respective compartment volumes to compensate fipr lowe;r ' " 
tenperatuxei (a) the volume of ^freezfers multiplied by \ 
I'yzs, (b) thp'volume of freezer compartments i:xi' 
'refrigerator freezers multiplied by 1,.68*, Gc) the volume 

ii^of freezer compartments in refrigerators multipTied bj 
1.44. Thbse adjustments are, i)pt included in the Pf bat 
represent the only- differenc^'e so a straightfoivard 
conversion is possible. / 



32i 



04 



^RF', -the Performance Factor^^revisedtoT include a 3ok ^ 
electrical generation and'^distrihution efficiency arid 
converted to cubic feeet^per 10^ Btu per months, to give 
; the energy use in terms of p^ime soc^^ce energy^. j x 
' ■ ' . ' • ^ "'*J>>. ' • 

Range , of energy use - the energy use- (kWlir per month) range 

of the individual models in the capjacity category, las 
* determined by laboratory test procedures. 

Maxin)um error of midj3oint (s) - the maximum possible .el-ror 
pr the midpoint to the^true mea^"^Cunknowii) , ' expressed as 
the percent .of.^the- true mekn> aqd. given by^ 




. where m =. midpoint 

Z = loWCrr range bound 

fdju^ted PF and PF' ranges and. midpoints - in'o^der tp 
reduce the errors in calculations ' involving two ran jg^^ 
(capacity and PF -or 'PF''),,the capacity'^ range was 
at . th'e midpoint . This necessitates iWadju?tment t^b 
. . the PF and PF' ranges so that the known , energy usp 
ranges are met . The resultant decrease in €he maxilnuhi 
error> is.docuinentetj^n the fifiali tables Ua.^ach\^section. 
It should be..'n^)ted^at these adjusted Valued dd^ riot . 
represent actual. efficiencies '(for these the unadjuke^ 
, values should be used)' but are Jefived numbers to .. 

used- in determining energy 'usages in conjunction w?|h 
• : the xapacitj^' nilidpdints 



' ^n-rry n5e - "^^dpbiflt >of capacity range 

^ ; adjustiied PF *or PF' 

Maximum ferror in energy^ use ~ the maximum error to "the 

true valud when the- adjtisted/uifad justed- PF and PF' 
. fafctors are used in the ^abdve ;^qUat expressed as 
percent of the true value. - 

If the exror as percent of . the^' resultant is desired fathfe-r 



than the eir.qr as percent of the true value, .the fol 



conver 



%. error of Vesul 




error of t rue value 



error of true value/ * 



lowing 



Source's : 



d,S-i Nkfional Archives, Library of -Congress", Federal Risgister . * 
^ vols .42, No. 178, Washington, D.c: ,' Sept;,embera4, ifeks:^ pp.- 46J.-40 
.through 46144; Association of Home Appliance. Manufafi'Rifers,' - • 
' Procedural Guide - Re^rige-rator' and Freezer- C^rtifrtat Lon '■ ■ " 
Program, Chicago, 111., July 1975; Association , of Home 



Mahufacturers," Standard-No. 
July ^1975 ; • ' ~ ~ 



Appliance 
.HRF-2-ECFT . Chicago; IlLinijis, ■. 
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' iaofe^^ -Ij^at Pumpg^^>> --^i ' - . '-.'^'.•^ ' - 

y ■ : ^ . ^ ■ ■ ' 

. Witl tiie e^^^ methodologies ■ 

-and tafele pleadings enbounteredl in tlie section on heat pumps are . . f 

es,^^tia[ri>^^the -same as ,th^ Note 8 for houseftoid- refrigera- 



. tor^tsirefriget^^o^-rfreezers/' aihd freezer^, - a sample calculation is \ 
car3?i)?d^ out Note for further- amplification of tl^ methodology- 

.,; Ic - BFr. Performance Factor —^-T^^ ratio of the 

- ^ /tieatih^. or coplifig/enei'gy,/^^ .( without auxiliary, treating ^ 
* • St cdils) ^tp the^total'.enex^gy., input. This is ,id^ii^t;ical to the' 
V'i' ' : -'^ SjDef;£itfi;^ij^^^ of . Perfo/m'ahpe -(COP) for - the ^ ; 
jf ff>arige*^ p5-Power :ys^e^^^ th§. amunt: of ^-^use is dependent on . -^J 
' ^ ' l*bcat\6|jj5!|^ Use when energized is 



'A V 



giVenVi^ath^ tljan ans^^ay^raglte -energy m^nth. 



^ / ' V. ^ ' sample .eaicuf^tton ,. \ \- ,r • •^'^ >^r^:^ - ':^: • 

^The s-our.ce data, from Tables 3. 5'3 fOr heat -pumps in the 44,000 to'' ' ; 

■ — ^ ■ * ^ • ^ , ...v.'t^ 

■ '•'*•'■' ^'^ ■ '-T ■ ' - V, ■ .. ■. ■ ■. 

5i3., 900 Btu/hr. cateWry iri^ th^ Scob^ling ^ade . is utilized i'n 'this rcalcuia^ 

V-'. ■ ' • ■ V ; ■ • ■ , ? ^ \, .■ r 

tion to -exefflDldry thft deriva*t:i<5n=^. bf . t^Trer -.^ .^, 34 to. "^ jM^^ > ^ 



tio^ to exemplify the deriYa*t^^ .3, 34 to. 3^^;- > 

The midpoint of the' maitufactured-'^capadity range is given" by: 




: ,323 , • . . 

5-6 _ 1^64 to = 2.32 ' '■ , . 



^.,412 . 3.412 
With a midpoint value of . , i / 

plowever, when these PFs are used in conjunction with the capacity 
midpoint values of 48,500 Btu/hr, they yield power uses, of 

respectively v/hich do not coincide with the known power use band of 6,200 
to 7,860 watts. ^ / 

To compensate for this adjusted PFs are calculated specifically . 
for use with the midpoint capacity /value gelding ^ 

( 48 , 50o \ 1 « ^ OQ , /48,500\ 1 - 
X20oy 1:142" 2-2^ ^''^ \^-7tMo|3n4^= ^^^^ 

with a midpoint value of 

including an electrical generation and distribation efficjiency of ^ 
j 30% yields a PF' of: ' • „ ; . v 

' . ' (2.05) .3 = 0.615 ■ 

The maximum error whij^ can be guaranteed- in equations of the 




format * " 



energy used .= .^^^ / 



f 
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is depeti4entf on which values (adjusted or unadjusted)" are used. If the 
unadjusted ranges and values are used this is given by: 



44,000 
2.32 

If t)ie capacity range is assumed fixed at the- midpoint and the 
adjusted PF;5 are used (which is the same from the^ energy\viewpoint) , the 
maximum error is given by: 




48,500 
2.29 



y 



/...■ 



4^ r 



3: 




3^ 0 
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STANDARD INDUSTRIAL CLASSIFICATION COdS\^ND^ 

Following is a brief set of "conulierciaX" S if definitions from the " 
Standard Industrial Classification Manual 19V2 ; the SIC codes are the 
ba?is for olassif ication of commercial definition by type. Although the 
SIC catego):izes by division, major group, and industry, only definitions 
by division or majpi: group are given here, ^.urther explanation is 
provided in the Manual . 

■ ■' • ■ ■ ■ ' ' $ - . . ■ 

Division A . 
° • . Agriculture^ Forestry, and Fishing 

This division includes establishments primarily engaged in agricultural 
production,^ forestry, commercial fishing, hunting and trapping, and related 
services. . 7 

The classification of a^icultural production covers establishments 
primarily engaged ih the production of crops, plants, vines, or ti-ees (ex- 
cluding forestry opera^ns); ^and the keeping, grazing, ^or feediiig of live- 
stock for the sale of livestock or livestock prodij^cts ' (including "serums) , 
for livestock increase, or for value increase.'/ / / 

Farms are the establishnfent units generally utililzed, for theSurpose of 
^indusVrial classification o^f agrigultural production. A farft may cons,ist 
of a single tract of land, or a number' of separate tracts which may be held 
und«r different tenures.' When a landowner has" one qr more tenants, renters, 
croppers, or managers, t^^^nd operated- by each is considered^ a farm. 

The classification of agriculturaWer^ces include? estl^lishments 
primarily engkged in supplying soil preparation services, crop services, ' 
landscape and horticulturaa services, veterinary and other animal services, 
and farm labor and management, services. ' 

The" classifical:ion of forestry covers establishments primarily engaged 
in thi oi),eration of timber "tracts, trea^arms, forest nurseries," the 
gathering of forest products, or in performing forestry services. 

The classification of fishdng, hunting, and trapping covers- estab- * 
lisliments. tjrimarily engaged iA commercial fishing (including shellfish and 
marine products); operating fish hatcherie^/ and fish and game preserves; . 
and commercial hunting ajfd trapping. 
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Major Group y-^ Agmcultural Services includes establishments prirtr^ily 

engaged in performing soil preparation services^ c-rop services. Veterinary 

services, other animal services, farm labor and management services, \^nd 

' ^ ■ ■ , ■ ' 
landscape, and.horticultural "services, for others on a fee or contract basis 

Major Group 8— Forestry includes establishments primarily engaged in the 
operation of timber tracts, tree farms, forest nurseries, and related/ 
activities, such as reforestation services and the gathering of gums, 
barks, balsam needles, maple sap,'i''Spanish moss, ^nd other forest 
products. 

*Major Group 9— Fishing, Hunting, and Trapping includes establishments 
primarily engaged in commercial fishing and the operation of fish 
hatpheriesi, fish and gajne""preserves, in commercial hunting and 
trapping, and in game propagation. • • ' . ^ 
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Division C " - ^ • 

Construction 

• ■ . 

This division includes establishments (or kind-of-activity units) 
^ primarily etig^ged in constr^bjctiori. The t'^rm "construction" includes nev/* 
wo?k, additions, alterations, and repairs. If a company has more than _ 
oj\e relatively fixed place of business from which it undertakes or manages 
construction activities and for whic]j^,separate data on the number of em- 
' ployees, payroll, receipts and other establishment-type records are 
maintained, each such place of business is consider;^ a separate construe- > 
tion establishment. Each legal entity is cbAsidered a separate establish-} 
ment, e,ven where two or more legal entities carry out construction 
activities from the same place of business. 

Major Group l5-- building Construction-Geni^ral Contractors and Operative 
Builders includes general contractors and operative builders primarily 
engaged in the construction of residential, farm, \^ldustrial, commercial,/ 
or other building^. General building contractors who combine a special 
trade with the contracting are intluded in this major group. 

Major Group 16 — Construction Other than Building Construction-General 
Contractors incluciVs general contractors engaged in heavy construction 
such as highways and streets, bridges, sewers, railroads, irrigation 
projects, flood control projects and marine construction, and mis-, 
cellaneous ty^e^ of construction work other than buildings. General heavy 
construction contractors who combine a special trade with the contracting 
are included in this major group. 

Major Group 17— Constructsion-Special Trade Contractors includes contractors 
who undertake specialized'^ activities such as plumbing, painting, 
plastering, carpentering, etc.t^Also included are establishments primarily 
engaged in miscellaneous specialized* construction activities such as 
industrjLal machinery and equipment installation, grave excavation, gas 
"leakage detection and water well drilljlng. Special trade contractors for 
the most paff^perform their work at the sitS'"*o^-et5nstiTic^ although 
they also may have shops where they pilrform work incidental to the site 

^ Toe:- ^ 
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Division E 

. ' Transportation, Conununicatioijs, Electric/ 

Gas, and Sanitary Services J 

This division includes establishments providing to the general public 
or to otiier business enterprises passenger and freight transportation, 
i communication services, electricity^ gas,- steam, water or sanitary ^rvices, 
and the U.S. Postal. Service. 

• , • J ■ ^ ^ • ^ 

" For many of the industries in this division, the establishments have 

activities, workers, and physical facilities distributed over an extensive 

geographic areia. For thi^ division, the establishment is represented by 

a relatively permanent -office, sfiop^^ station, terminal, warehouse, etc. 

which is either (1) directly responsible for\ supervising such activities,. 

or (2) the base^from which personnel operate : to carry out these activities. 

Many of the industries arie engaged in various re latisd activities. 

, . . ' ' C'- 

Thosei establishments which perform sucK activities as maintenance » and 

repair of the physical facilities, arid repair o£ yaili'Qad Cars and engines 
are^classified as Cofistruction or Manufacturing if ' they ^eerve other coii$)a- 
nies, hut are included here if they, do not. Separate^ndustries are in- 
cluded in this divisioii for terminal and main tj^nance services, ^where they 
are .important, but otherwise these acjtivities are included with the indus- 
tries which^they serve. Locations engaged, in activities ^such as sales of* 
J electric appliances t6 household consumers, or manufacturing ice are 
classified in Retail Trade and Manufacturing, respectively, if separate 

records are^ available. * 

- The^festablishments classified in this division furnish services to the 



general public or to other business enterprisesi^^^establishmerfts which fur- 
nish similar services only to othet a&tabjishments of the same enterprise 

rare classified as auxiliary to "l^^, establishments of units, of the enter* 
prise which they serve. However, separate establishments primarily en- 
gaged in long-distance, hauling, stevedoring, water transportation or pipe 
line transportation are classified according to their activity and not as 
auxiliaries, even though they^servfe* only^^tablishmantl^ of the same company. 
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Major Grpup 40-Railroad Transportation includes establishment/ famishing 
* transportation by line-haul railroad, as well as REA Express,, and switching 
and terminal establishments. " ■ 

i ' . ' « , 

Major Group 41-Local and Suburban Tran. lt and Interurban Highway Passenp p. 
Transportation includes establishments primarily engaged in furnishing lo/a;i 
and suburban passenger transportation, and establishments engaged in fuf-- 
nishing transportation to local scenic"; features. -Mso included ^re estab- 
lishments , primarily engaged in furnishing highway passenger transportation 
. and establishments furnishing highway passenger terminal or maintenande 
facilities. Intercity bus lines are included^in this major group.* ' 

Major Group 42-Motor Freight Transport ation and Warehousing .' nnM,.H»e 
establishments furnishing local or long-distance trucking, or .transfer 
services, or those engaged in the storage of farm, products ^ furniture 
.and- other household goods, for commercial goods of any nature. The op/ra- 
tion of terminal facilities for handling freight,, with ot without^a/nte-' 
nance^ facilities, is also included. < . " ,/ ) - 

. .. / 

Major Group 44-Water Transportation indludes-^'stablishments enga/ed in 
freight and passenge^ transportation on the open seas or inland waters," and 
establishmeks furnishing- such incidental services as lighterage/ towing, ; 
and canal operation-. This ipajor group also includes excursion Zoats, 
sightseeing boats, and water, taxis. - . . / 

Major Group 4^-Transportation By Air-inMnH.. establishment/ eng^^ged in 
fuTnishii,g domestic and foreign transportation by air ai^d'al^o those' • ' 

operating airports and flying fields and furnishing terpinZ services. ' 
Establishments primarily engaged ^n performing^services' which may inci- - 
dentally use airplanes (crop dusting; aerial photography,/etc.) ' are ' ' 
classified according to the service performed. / 

■ . . ■ ■ ■ . / • ' ' ^ ' - 

Major Group 46-Pipe l^nes.Jxcept Natural Gas includeyestablish^l^s 
primarily engaged in the pi^e line transportation ^of pSioleum artd^er ' * , 
commodities, except natural gas. Pipe lines operated/by petrolium pro- / 
ducing or refining companies and' separately repoTt'ed/ £e includedl 
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Majorjcroup •47'-- Transport:ati6n gervices includes establishments furnishing 
services incidental to .transportation, such as forwarding and packing ser- 

vices, and~the arrangement of passenger and freight transportation. 

J : V ^ _ •. • . . ; 

Major Group 48'-'- Communication includes es,tablishments furnishing point- ' . 
to-point coramiini cation services, ^whether by wire or radio, and whether 
intended to be received aurally or visually; and radio and television 
broadcasting, SerVi'ces for the exchange or recbrding of njes'sages are also 
included. { i - V 



Major Group '49 — Electric^ Gas, ^nd^ iSanj.tary Servi\:es includes establishment^ 
engaged in the generation, transmission and/^ir distribution of electricity, 
gas, or steam. Such establishments may- be coipbinations of any of the. above - 
three seryices and also include other types of service jsuch 'as transporta- 
tion, coranH|nicati6hi and refrigeration. Water and irrigation systems,^ and . 
sanitary systems' engaged in the collection and disposal of garbage, sewage, ^ 
and other wastes by means of destroying^ or process^g materials, are. also* 
indued, i^' 



\ 
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Division ^ 
Wholesale Trade , ^ 

, •, ' ■ ■ if ..} ' ■ ... V 



This diviiioft includes establishments or pi^cesy of ^business primarily 
. engaged' in selling merch^dise to. retailers; to industrial, commercial, 
iiistitu'tional, far^T, or prof esisional business , users; or to other wholesalers 
or 'acting as agents or brokers in buying merchandise for or 'celling mer-' 
chandise to such persons or companies. 

' - The' prinjjipal types of establishments included are: (1) ^merchant 
W wholesalers; (2) sales branches and sales offices (but not retail stores) 
maintained by manufacturing oi^ mining enterprises ^part from their: plants 
or miftes for the purpose of marketing their products; (3) agents, mer- 
chandise or commodity brokers, and commission^erchahts; (4) petroleum 
bulk stations; jand (5) assemblers, buyers, and associations engaged in the 
cooperative marketing of farp* products.^ Establishments iJtioi^ily engaged 
^'in the wholesale, distribution of used products ate classified on the basis 
of' the products sold. ^ / . / 

'Establishments primarily engaged in selling merchandise to cont:raGtors 

are included in Wholesale Trade, with the excep-^on of lumber yards and * 

paint, glass, and wallpaper stores, which are classified in Retail Trade if 

they sell to the general public, even if^a higher proportion of their sales 

is made to contractors. ^ " ^ ^ \ j * - . 

• . / / < . . .■ • ■ . i- • < 

The chief function's. Of establishments include.d in 'Wholesale Trad^^re ' 

.selling goods to trading establishments,, or to industrial, comm^cial, '' 

institutaol^^al, farm, and professional business users; and bringing buj^ei^ 

and seller toge^l^er. • , ^ <^ 

Major Group So V-Wholesale Trade --Durable 6ood^ includes establishments ' 
primarily engaged in the wholesale distribution of du^ble goods. ^ 

. M|por Group 51—. Wholesale T»ade— Ncmaiirable Goods includes ^tablishments • 
^ primarily engaged in the wholesale distribution of nondurable goods. 
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Division G. 
Retjaii Trade 



Tl^is division includes establishments .engaged in sellijig merchandise ■ 
for personal or^ household consumption^ and rendering services incidentar^ . 
to, the sale oH^the goodSi 'In general, retail estaiiishnients are* cia^sifi^ 
by. kind of business according to tHe principal 'lines ao^f commpdities ^it^ld' 
or the usual trade designation. Some of the important characteriistics of 
retail trade establishments are the ~e^tabTisltoe«t is usual of 
business and is^^engaged in activities n:o 'attract the general public tct buy; 
the establishment may procftgs its products, but such pr^^^ is -inciHen- 

*ta^ or subordinate to selling; the es'tablishmerit is xo^^ ais retail 

in the trade; and the establishment sejtls - to customers for personal or ' / 
househoJ.d use. Not all of tlrese characjteristicS^ need be^ p 
are^modified by trade practic&.v V>';v ;^^^^^ ' . t 

For the most party estalJlis^ents'^^^^ in :i;etail trade r^ll mer- 1 

chaiidise ^te^^^the general; public for pe^'sbnal* or ^^^^ consum^ion^ ' 

Exceptiori^<t<| tMk general ;^ule .aT trade practices^ • ^ 

However, establlshraents that^el 1 exclusive l)L.ly^ esta«)lishments. 



instituti<)nai and lihdustrial-users,^ ^ are classified in - 

/ wholesale Trade. ^ . me ' ^ ' r * ' ■ 

i . E^ablishmehts engaged in selling to- the general public^ -from dis'- 
played merchandise^- products such ^^s^ typewri^ters/ stationery^ or gasoline- ' 
are classified in .Retail Trade'^^V^n though siich products^^^m^ 
for personal or household consumption. However^ establishments that 
- these products only to institutional ^or industrial users ~and establishments 
. that sell simi;iar\merchandise for uSe exclusive^ by busiriesfe^ establishments 
/are cja^sified in Wholesale Trade. " . ' : ^/ ^ 

Buyin;g'^prf goods for resale to the cbns^ner is a cfiaracteristic- of 
retail^tjade establishments AiKat particular ly^istinguishes them tfrom the 
agricultural and extractive industries., 

P3:pc^V&iilig incidental oir subordinate to selling often is conducted at 
^rebai], Mores. Retail establishments of m^ilfacturing concerns are in- 
cluded In Retail T/ade. Chain store war^ouses are considered auxiliary to 

the rfiftail, establishment served and are classified on the basis of the. ' 

.v. ^'^ ' " ■ ■ ' [ 

activity carried on by such retail stores. ' 
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Major Group S2— > Building MAterials^ Hardware^ Garden Supply, and Mobil 
' . "5^ """" ^ ■ \ ^ 

Homg Dealers includes retail e^tabli^hm^rits primarily engaged in selliflg 

-lumber and other building, materials; paint; .glass and wallpaper; hardware.; 

nursery stock; lawn and garden SuppJ.ies; and mobile homes, ' . 

I It includes lumber and other 4>uildiTtfef materials dealers and paint, 

glafes and wallpaper stores selling to thi^gerierai publia,* even if sales to 

cojifr actor s a.ccomt for a large^ proportion of salfes, ' ' , 

^ Establishments primarily selling plumbings heating '^^and air condition-. 

ing equipment and electrical supplies are classified in Wholesale Trade/ 

Maj or " Group 53"-^ General Me^chandis^e Stores ihtludes ret'ail stores which sell 
a niii]^ber of liiaes of me|»chaadise> such as. dry goods, apparel and ^pcessorles 
fuiTiitur^^^ and Kome' furjij^in'g^ hardware,' and food. The stores 

included in ^t;his gytJ^^ as jjepattme'ht stores, variety stores. 



general • merchandise storesV^^eneral stof^ < 1? 

Major GroMp 54-'' Food Stores includes retjail stores primarily engaged in 
selling, jfood for home- preparation and consumption, j 

Major Group ;&5— Automotive Dealers atitd Gasoline 3ervice Stations inclucjes * 
retail deaJlers selling new and used ai^tomobiles, boats^ regreatitfnal and^ 
utility^traii^ers, and-4itrt6rcycles'} tKose 'selJLing new automobile parts an4 
accessories; and gasoline service ^ stations/ This grliup includes estab^ 
lishmer\ts dealing in used automobiles excltisively, but n6t establishments 
dealing exclusively in used giiErts. AutomcJbile repair shops maintained by ; 
~the establishments engdged in the sale of new automobiles aii^j also included. 

Major Group 56 —Apparel and Acce^soi^ Stores includes retail, stores pri- 
marily engaged in selling new ci^&thing, shoes, hats, underwear, and re- 
latefd ^articljes^for personal wear and adornment. Furriers and custom tailors 
carrying^^,,$€ocks ofS^erials are/ included in this group. 

Major Group" 5 7- A FumitureT^Hom^e -Furnishings 3. and Equipment Stores ii^cludes \ 
retail stores Selling go&^s used for furnishing th^ home, such as furni- 
ture, floor coverings,. drSgefies; glass arid chinaWare, domestic stoves, 
refrigerators, and other household electrical an? gas appliances. Estab- 
^ishments selling electrical and appliances are included in this 
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■ * . ' . ■ ' 

-group only if the major part of their sales consist of articles for home 
use. Stores furnishing interior decorator service are classified ^cording 
to the merchandise handled. 

Major Group 58-> Eating and Drinking Places includes retail establishments 
selling pregired foods and^ drinks for consumption onNythe premises, and al(o 
lunch counters and refreshment stands selling prepared foods and drinks for 
immediate consumption. Restaurants, lunch counters, and drinking places 
operated as a subordinate service facility by Other establishments are not 
included in this industry, unless they are operated as leased departments 
by" outside operators. 

Major Grpup 59-- Miscellaneous Retail includes retail establishments not 
elsewhere classified. ..These establishments ijjclude drug stores, liquor 
stores, used merchandise stores, nonstore retailers, fuel and ice dealers, 
miscellaneous shopping goods stores, florists, cigar stores and stands, 
and miscellaneous retail stores. 
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• Division H 

Fipance, Insuran<fe, and Real'^Estate 

• . This division includes establishments opwating primarily in the fields 
of finance, insurance, and real estate. Finance irtcludes banks and trust 
>com'pajiies, credit agencies other than banks, holding (but not predominantly 
operating) companies, other investment companies, brokers and dealers in 
securities and commodity^ contracts, and security and commodity exchanges. 
Insurance covers carriers of all types of insurance, and insurance agents 
and brokers. Real estate includes owners, lessors, lessees, buyers, < 
sellers, agents, and developers of real estate. 

Major Group 60— Banking includes institutions which are engaged in deposit 
banking or closely related functions, incLudi^ fiduciary activities. ' 

Major Group 6l-- Credit Agencies Other Than Banks includes establishments * 
engaged in extending credit in the form of loans but not engaged in deposit 
banking. . . \^ • ^ - . 

Major Group 62— Security and Commodity Brokers, Dealers, Exchanges, and . 
Services includes establishments engaged in the underwriting, purchase, 
sale, or brdkerage of securities and other financial contracts on their own 
account or for the account of others; exchanges; exchange clearinghouses 
and bther services allied with the exchange of securities and commodities. 

■ * ■ ■ - 

Major Group 63 — Insurance include^ insurance carriers of all types. ^ 

Major Group 64— Insurance Agents, Brokers, and Service includes agents and 
brokers dealing in insurance, and also organizations offering services to 
insurance companies and to policyholders. 

Major Group 65 — Real Estate includes real estate operators; and owners and 
lessors of real property, as well as buyers, sellers, developers, agents, 
apd brokers. ' 

Major Group 66-- Gombinations of Real Estatef, Insurance; Loanj^, and Law 
Offices includes -^tablishments not classifiable on the bisis of 
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ptedominant nature of busih'eks,, which are regularly engaged in any combi- 
nation of real estate^, insurance, loans, or the practice of law. However 
if any one of thej^e activities constitutes, the. principal business, the 
establishment should not be classified in this major group, but shoul<i/^e 
'classified in the industry provided for that activity. < - 



xMajor Group 67— Hol ding and Other Investment Offices includes investment 
•trusts, investment companies, holding companies^ and commodity trading 
companies. 
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Division I 
Services 



This division includes establishments primls-ily engaged in providing 
a wiae variety of services for individuals, business and govemm^t estab- 
lishments, and other organizatjLons. Hotels and other lodging places; 
establishments providing personal, business, repair, and-amusement services- 
health, legal, engineering, and other professional services; educational 
institutions; membership organizations,, and other miscellaneous services, 
are included. ' ■ . 

Major Group 70— Hotels. Roomin|^ Houses, Camps, and Other Lodging Places 
"includes commercial and institutionkl establishments engaged in furnishing 
lodging, or lodging and meais^ and camping space and camping facilities, 
on a fee basis. , , , 

« ■ • • , 

Major-Group 72-'i.Personal Services includes establishments primarily engaged 
in providing services generally involving th^ care of the person or hi^ 
apparel, suih as laundries, dry cleaning plants, pcffftrait photograpjiic 
studios, and beautviand barber shops. 

Major Groiip 73.-Business Services includes establishments primarily engaged 
in rendering services, not elsewhere, classified, to business establishment^ 
on a fee or contract basis, such as advertising, mailing-^erviies; building 
maintenance services; employment service; management and consulting services; 
protective services; equipment' rental and leasing . (except, finknce leasing) ; 
commercial research, dev^elopment and .testing; photofinishing; 'and>erso/inei 
supply services'. ' . - , > - " 

Major Group \75-Automotive Repa ir, Services, and Garage's includes estab- ' ' 
lishments primarily engaged in furnishing automotive repair, rental, leasing, 
and parking services to the general public. Similar facilities owned and 
operated by concerns for their own use and not for the general public are 
treated as auxiliary establishments and-are not included. in this group.. 



395 



340 

■A 



Major Group 76- Miscellaneous- Repair 'services includes establishments 
engaged in miscellaneous repair services. It does not include -such repair 
services as automotive repair, clothing repair, and shoe repair. ^ 

Major Group 78-r Motioh Pictures 'includes jsstablishments producing and 
di^t-ributing motion pictures, exhibiting motion pictures, in commercial ly ' 
operated theaters, and furnishing services to the motion pictHre industry.. 
The term 'tmotion f)ictures" includes similar productions for television or 
other media using film, tape, or oth«r means. 

Major Group 79-Amusement and Recrea tion Services, Except Motion Pictures 
includes establishments enga^e^.in providing amusement or entertainment on.' 
payment of a fee or admission charge, except motion picture theaters. 

Major Group 80-~Health Services includes establishments primarily engaged 
in furnishing medicalXsurgical, and other health service to persons. . - 
Associations or groups primarily engaged in providing medical' or other 
.health services to 'members are included. 

Major Group 81~-LegaI Services includes establishments .engaged in offering 
legal advice of legal services the head or he^ds of which are m*embers of 
the bar. . ^ . " 

Major Group 8?-^ Educational Services inX:ludes establishments furnishing 
formal academic or technical courses/ correspondence schools^ commercial and 
trade schools, and libraries. , ' '"^ 

Major Group 83-~ Social Services includes establishments providing social 
services an^ rehabilitation^rvices to those persons >ilh social or per- 
sdnal problems fequi:.ing special services agjl_t^e ham i capped and the 
disadvantaged. Also included are orginizations^).citiilg funds to be 
used directly for these and related. services; 

Major Group 84-Museums. Art Gallerie s. Botanical and Zoological Gardens 
includes museums, .art galleries, and botanical ahd zoological gardens 
which are not operated commercially. Te^eipts pr filing of these estab- 
lishments are not primarily from ^admission charges, nfcse establishment^ 
are of historical, educational, or cultural interest. 
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Major ^Grojip 86— Membership Organizations include-s organizations operating 
on a membership basfs for the promotion of the interests of .the members. 
Included -are such as trade associations; professional membership organi- 
zations; labor unipns and similir labor organizations; and political 'and 
religious organizations. .This.majcai gfrpup does not incliade^ business 
establishments dp'efrated by membership organi2a,tions.*«^2' - f 

Major Grotip 89-- Miscellaneous Services includes jstabl i.shmflnts:- Ang>.g^^ in 
performing services, not elsewhere classified, such as .those .rendered by 
engineers, architects, accountants, artists, lecturers, -arid writers. This 
major group also includes nonconmer.cial establishments primarily engaged 
in educational, scientific, and research activities. r 
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- \ ' Division J 

Public Administration^ 

this "diyision include the legislative, judicial, administrative; 
^and regulator/, activities o£ Federal; State, ..local, and international' 
governments. Go>emmen£-owned and operated business. establishments are' 
cldSsified in' Major Grovps 01-89 according to the activity 'in which they - 
are engaged. !> - , - • ■ • \ 

Major Group 91-Executive . Legislative , and General Govemmeht. Ejccept- 
Fin^ includes^ offices of executives, legislative bodies, aild' general 
g&verjufient offices, not elsewhere. classified. ' 

Major Group 92- Justice? Public Order, and <^.f..^. -j^.i..^.. govemmeht"' 
establishments engage^ in justice, public order, and safety. " 

Major Group 93- Public Finance. Taxation, and Monetary Policy includes 
establishments engaged in public finance, taxation, and monetary policy. 

Major Group 94-Administrati^ or Hu man Resources Prof rrams includes 
government establishments engiged ^n the administration of human resources 
programs. ; . - , , 

Major Group 95-Administration of Env ironmental Oual'ity and Housing. Pro- 
^rajs includes government establishments engaged in the administration^ of 
environmental- quality and housing programs. 

Major Group 96-Admiriistration of Ec onomic Programs includes government 
establishments engaged in the administration of .gnomic programs. 

Major Group 97- National Security and Ii>ternatiL al Affairs inrlnHp. • ' 
government establishments engaged in national ^curity and international ' 
affairs'. 
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^ ' '^Division K 

, / ■ Nonclassifiible Establishments 



- Major Grouj) 9S— Nonciassifiable Establishments ^ include^ istablishm&rits 
Which c.annot be cJsassified in any other iTidui'trX/^^tablishraents whi^h 

"can be classified in a division should be classified in thfe most- appro- 
priate industry within that division. . ' 



/ 



Source: Executive Office of the President, Office of Management and 
Budget, Statistical Policy Divisidh, Standard Industrial 
Classification Manual 1972 . Washington, D.C., 19^2. 
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. ^ ^ V APPENDIX B, • 
1 |SfANDARD . METROPOLITAN STATISTICAL" AREAS ' - \ 

Severfti tables in. the Facts and Trends Btfok include geographic , 
^divisions by Standard Metropofitan Statistical Area (SM$A) . The SMSA ' 
isa Statistical standard used by ^federal agencies to compile information 

■ . \ .■ ^ 

on. metropolitan areas. It i^ important to understand *the kefinitions 

• ' ^ ' • .. ^ ■ ■ ' 

and limitations of SMSA data,.* ' 

' ■ - \ ■■ . ■ •■. . ' . ' ■■■ ■ ■ ^ 

\The basic criteria for the establis?hment of"^ an SMSA are extensive. >• 
It is^based on population within cities (generally 50,000) , population 
density, and certain combinations 6f con'tig^ious areas^ those definitions 
are outlined in Standard Metropolitan Statistical Areas 1975* ." including 
loss of designation and special provisions for the New Engl anS^ area*. ' * 

Data by SMSA is l^ited when used .in time-series. 'The area of an 
SMSA is continually changing. There are alsg changes in the number of 
SMSAs over time. • For example, from 1950^o October of 1975, there were ' 
246, changes, made in SMSA, those changes being either addition's, deletions, 
^r conlfeinatiUs. As of June 1977, there were 281 designated SMSAs ^n 
the United Stktes. ' . •. 



*Source: Executive Office of the President, Off ice of Management and 
Budget, Statistical Policy Division, Stkndard M etropolitan 
Statistical, Areas 1975 . Washington^ D.C., 1975. ^ 

■ ■ . ■ ^ - - • ' - ■ 



. Pejpent. Change in Populat?.on of Ten Fa^t^st -Growing 
SMSAs: 1960 to 1970 



, , ' . , , SMSA Percent change 

. -.ii . - — — ■■ 

■'<l^\\-^^0_.yega^.i/'Mey.- , , 'll5.-2 

, 1018 

,3;. Okrtard-yenturaj'Caaf. , ^ 85.' 0 

4; ^pxt LwierA^\&M6llyvoodl'^^lgi. ' ' 85.7 " 

5* 'Saft^Jb^^^^^^^^^^ , . ■ _ 65.8 ' 

6, ■ Galoradci Springs, Colo. , ^ , 64.2 

.7. .Santa BarBfara,- Calif. , ■] ' ' 56.4 

8. West P^lm Beach, Fla. 52.9 

■ 9. Huntsville, Ala;. 48.3 

la. J4ashi4a:^:N;.H.- 47.8 . 

' ' ; — ' ' .'. ' — ' — — — • • , . 



Source:-. U.S. Depa^rtment of Commerce, Bureau of the.Cqjisus, 

1970 Census ojF Population and Housing . United States 
Summary, PHC(2)-1, Washington, D.C., October 1971,. 
Table D. V 




^ * ; - Areas Defiiied^^s of June, 1977 \ 

Source: MapS^ prepared by the Geography Division of Bureau of the 

Census. » . jSfi 
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APPENDIX C 

. . & 

CENSUS REGIONS -AND DIVISIONS^ OF THE ;UNI TED STATES 

> 



NORTHEAST REGION . 
New England Middle Atlantic 



Cflbiecticut 
Maine 

Massachusetts 
New Hampshire • 
Rhode Island 
Verraortt 



Sout^ Atlantic 



New Jersey 
New York 
PennsyrvaSia * 



» SqjTTH REGION 

East South Central West South Central 



NC^TH CENTM^EGION 

East NoVtb:^er\trrfl " West^Norlh Central" 

Illinois Iowa 

Indiana KansaU J. 

Michigan Minnesd^a 

Ohio , ^ Missouri 

Wisconsin*^.. Nebraska 

North Dakota 
South fiakota * 

\ »*EST REGION 



tjjlaware Alabama 
District of Coliimbia Kentucky 
Plorida Mississippi 
Georgia * ^Tennessee 
Maryland ' 
North Carolina 
South Carolina ' 
Virginia 
West ^Virginia 



Ark^nsks 
Louisiana 
Oklahoma 
Texas 



Mountain 

, Arizona 
• r^olorado 
Idaho 
Montana 
Nevada 
^ew Mexico 
■ Utah 
Wyoming 



Pacific ^ 

* Alaska ^ 
j California 
Hawaii 
' Oregon 
Washingtoi^ 




Source : 



U.S, Department of Commerce, Bureau of the Census^ Annual HQusing 

Survey: 1975 , United Stages and^ Regions, Part A-General Housing 

Characteristics^ Washington, D.C. , April 1977, p. VIII. 
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. " " y -. ,• , • ■;• * ■ ^ ■ : _ \ 

Keller, J. G. and j: F. |(unze, gpade HeatHig Systems in the Northwest - 
. ; Energy Usage and Cost Arialysis / Idaho National Enpineering — ^~ 
Laboratory, Idaho Fal Is, Idaho, January 1976. ^ 

Little, 'Ai'thur D. , Inc. , An Assessment of Retrofit Automatic Vent Dam pers 

. ..for Resi dential Heating S/stems . Depa'rtifient of Enerpv, nffirp. of 

./ Cgnsuitier;j.Produdts,' Washington, ^D.C, November 197.7. - 

V--.t> .Styay of Energy-Saving Options- for .Refrigerators and Water, Heat ers-. 
Volume l: Refri^erafori, Cambridge,' Hiass. , May 1977. ~ 

i . ■ rf o_ , ... * 



— * -Study of ^'Snergy-Savi ng Options for Refrigerators and Water Heat ers, 
'J- Vf l"""® 2 : ^, Wat,er Heaters-, Cambridge, Mass;., May 1977. *" 

Massachusetts Institute^ of Technol6jgy, improving Heat Pump Performance 
Via Compressor Capacjsty Cojitro.l - Analysis and Test . Volume 1.-^^"^ 
PB-250-592, U.S; Department 5| ''Commerce, National -Techhical' . 
Infdrmation Service/ Boston, M^ss. ^ January 1976. . 

' ' . ? • . . . ' ' *t ' 

:?R^^t/R. a. (Project J)ireitor),, E. L./Kaufman/D. S. Stenhouse, ^ 

i^.> K. Khanna, and P. Sakw^, R. A. Ransom Company, Inc. , Applfance ^^ . 
Efficiency Program t Water Heaters, t!l^thes Washers, and Clothes . • 
^Drj^et^, California Energy Resource, B<yis6rvatidfl and DevelopTneht 
. Commission, Conservation Division, 'Wffshir 



fshingtoi, ^..C, July 15-, 1976. 
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ABSORPTION RATE: Refers to the amount of time or rate at which units in 
multifamily buildings are rented.- I 

. ^ •■ • V' , 

AIR CONDITIONER, REMOTE CONDENSER: System characterized b/ a condenser 
in a separate location and for which each part may be manufactured 
separately. ^- ' 

AIR CONDITIONER, SINGLE-PACKAGE: Entire system is manufactured as a 
single .unit.. 

AIR CONDITIONER, SPLIT-SYSTEM: Consists of two or more separate units 
incorpo^rating different functions. 

AfR CONDITIONER, YEAR-ROUND SYSTEM: Ca't)able of both heating and cpoling 
functions. 

"AIR CONDITIONING: The cooling of air by a refrigeration unit; excluded 
are evaporative coolers, fans, or blowers that are not connected to a 
refrigeration unit. 

ANTHRACITE: A hard coal containing littl'e volatile matter, low ash and 
generally having a heating value of 12; 000— 15,000 Btu/lb. 

ATTIC OR ROOF INSULATION: Includes roll or blanket insulation encased 
^/in a paper covering, fiberglass batting, and loose insulation which 
is poured or blown between the attic floor joists. ^ 

BITUMINOUS COAL: Ranking of soft coal generally having a heating value 
of 11,000-14,000 Btu/lb, high in volatile matter and ash. 

BOTTLED, TANK OR LP GAS: Gas that is stored in tanks that are refilled 
or, exchanged when -empty. 

BRITISH THERMAL UNIT (Btii); The amount of heait required to raise the 
temperature of one pound of water one degree Fahrenheit under stated 
conditions of pressure and temperature. 

BUILT-IN ELECTRIC UNIT: Refers to a space heating, system permanently , 
installed in floors, walls, ceilings, or baseboards. 

CENTRAL AIR CONDITIONER: A consumer appliance.'rated below 65, 000 Btu/hour 
i that is powered by single-phase electric current. It consists of a 
compressoif and an air cooled condenser assembly and an evaporator 
or cooling coil, designed to provide air cooling, dehumidifying, 
circulating, and a^ .cleaiiing. 

CIVILIAN LABOR PORCE: All persons employed or unemployed , excluding 
members of the Armed Forces. 

COAL: All coal including anthracite, bituminous, and lignite. ' 
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COAL GAS: Manufactured gas made by distillation or- carbonization of 
coal in a closed coal gas retort, coke oven, or other vessel. 

COMMERCIAL SECTOR (as defined by E. Hirst 'and J. -Jackson, Historical 
Patterns of Residential and Commercial Energy Uses , Oak Ridge 
National Laboratory, Oak Ridge, Tenn., September 1976): Those 
structures in the commercial ^sector (e.g. office buildings, schools, 
hospitals, stores) t^at house the service sector of our economy 
(e.g. retail and wholesale trade, government enterprises, health 
services). -Included in this category are all nonenergy consumer 
and government services. * ^ • . 

COMMERCIAL SERVICE (as defined by the American Gas Association) : Service 
to customers primarily engaged in wholesale or retail trade, agriculture, 
forestry, fisheries, transportation, communication, sanitary services, 
finance, in'surance, real estate, personal services (clubs, hotels, 
rooming houses, five or more household? served as a single customer, 
auto repair, etc. ) , government, and service that does not directly 
come in one of the other classifications of service. See Standard 
Industriajl Classification Manual (also Appendix A). (""^ 

(a) The size of the customer or volume of use is not a criterion . 
for determining Commercial Service. The nature of the 
customer's primary business or economic activity at the 
location served determines the customer classification. If 

a particular load to a manufkcturing or processing plant 
. represents the cafeteria of the plant, or a heating lo^d, with 
or without any processing load, whether or not separately 
V metered, the account is classified as Industrial Service^ 

(b) Gas supplied to commercial customers for air conditioning or 
space heating is included under Commercial Service, whether 
or not supplied under a separate rate contract". 

(c) For statistical purposes. Commercial Air Conditioning Service 
(including any other commercial use under the same rate 
classification) should be tabulated separately to distinguish 
this f^dm other types^of commercial use. This also applies 

to gas sold under interruptible op' off-peak rates or contracts. 

COMMERCIAL AND INDUSTRIAL (as defined by the Edison Electric Institute): 
A customer, sales, and revenute classification covering energy supplied 
for commeifcial and industrial purpose^, except that supplied under 
special contracts or agreements .or service classification applicable 
only to municipalities or divisions qr agencies of federal or- state 
govemments or to railroads an^ railways. Usually suibdivided into 
Commercial and Industrial or into Small Light and Power and Large 
Light and Power. Most companies classify such customers as Commercial 
or Industrial using the Standard Industrial Classification or predomdinant' 
kWhr use as yardsticks; others still classify as Industrial all customers 
.whose demands or-^annual uise exceeds some specified limit* These limits 
are. generally based on -a utility 's rate schedules. 
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i ■ ■ 
CONSTANT .DOLIARS: Gomputed values that eliminate the effect of price 
changes. .They are computed by dividing current-dollar figures by the 
corr'esponding price indexes based on a year specified as 100. ^ 

CONSUMER PRICE INDEX (BLS) : Issued by the U.S. Department of Labor, 
-Bureau of Labor Statistics, as a measure of average change in the-"! 
retail prices of goods and services usually bought by the families 
,of wage eairners and clerical workers living in cities. It was 
formerly entitled "Customer's Price Index for Moderate- Incftme Families 
in Lai^e Cities Combined." ^ 

• y- .. ' ' ' 

The national index is the U.S. city average, currently based on 56 
areas and separate indexes are available for certain large cities. 
The index numbers are the mathematically weighted cost of a standard 
V shopping l^.st of goods and services, e^ressed in percentage of the 
corresponding average cost of such list in a stated, base period. The 
present indexes are each based on their 1957—1959 leverage = 100. 

CONVENTIONAL FUELS: The fossil fuels:, coal, petroleum products, or 
natural gas. 

* ■ • ■ . , > , ■ ' 

COOLING DEGREE-DAYS: A measure of the warmness'of the weather^ experienced, 
based on the extent to which-the daily mean temperature rises above a 
reference temperature, , usually 24**C (75®F) . For example, on a day 
y/hen th^ mean outdoor dry-bulb temperature is 35®C C95®F), there 
would be 20 degree-days experienced. , . \ , 

^CU^RRBNT DOLLARS:, kepresent dollars, in. tej^s .of tKe level of prices 
preivaHiiig-*fpr, the sp^^ n// / • / ^ 

DATLY^ MEAlN tEM^ Gejie^,ailj^*l|e 's of the 'high 4n3 low temperature 

. readings-'dividad-'' l>y • two,^ . ■ ■ . .;: 



DEMAND RATES (as' defined rlj^'^tliV^ method 

of charge for electric s.ervic^;)t^^^ or is a function 

of, the rate ofi us-e, or^i^^^^a#^^^^^^^ or maximum 

demand during a ^iven perj^od'^iof*'^^^ types of demand rates 

V are flat, Flppkinson meth6d, ^ahci' three part Wright demand. (Additional 
definitions available in Glossary of Electric Utility Terms y. Edison 

Elj6ctric Institute, p. 67.) • , ' 

DISPOSABLE PERSONAL INCOME: Includes personal income less personal tax 
arid nontax payments. 

DISTILLATE FUEL. OIL: The. lighter' fuel oils distilled during the 

refining process. Included are products shown as ASTM grades Nos. 1 
and 2 heating oils,*diesel fuels, and No. 4 fuel oil. - 
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•ELECTRICAL ENERGY LOSS DISTRIBUTED: The allocatiort-of^lectricity 
losses to the final end-use sectors in proportion to. their direct 
kilowatt;-hour usage. In generating . electricity with nuclear or > 
fossil fuels, app2SQximately/65% of the energy is. lost in, the form ' 
of heat, Transmisssion and distribution losses Use an a'dditioiilf 
Z% or more of t)ie energy inputs of the»utility industry. Electrilral ^ 

I energy losse^^re allocated in order to fully adcount for all energy 
used both directly and indirectly. \ / * ^ , ^ 

/ / : 

ELECTRICITY DISTRIBUTED: Electricity .generated W piiwer plants and 
transmitted to each sector was distributed on the basis of electricity 
sales as reported by the Edison Electric Institute The data were 
adjusted to the total net generation *'and Aet imports of txtility 
electricity production in the United States. 

ELECTRlbTY AT POINT OF ' ENTRY: Electric energy calculated* at 3412 ^ ' 
Btu/kWhr. 

END USE ENERGY .EFFICIENCY: The efficiency associated jvith the final 
use of the energy excluding any distribution, transmissioji^^^ttf ining, 
and other losses incu2*re<)^j^in^ the ^ergy cycle. ' / 

ESTABL I SILENT: A single physical location where business is conducted, 
or where services or industrial operations are performed. 

EXPANDABLE MOBILE HOME: Se6 MOBILE HOME, EXPANDABLE, v , - - 

EXTERIOR WALL MATERIAL: The principal type of material covering the 
ejjterior wall; the material covering more than half .of the exterior 
wall is considered the principal type. i . 

FAMILY: Consists of the- head of household and all other persons living 
in the ?ame household who are related to the head by blood, marriage, 
or adoption. ^ \ 

FLOOR, WALL, OR PIPELESS JJNIT: Refers to a space heating system which 
delivers warm air to the room right above the furnace or. to the room(s5 
one or both sides of the wall in which the furnace is installed. 
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FOSSIL FUELS: Coal, oil, or natural gas. ' . - 

FREEZER: A cabinet designed as a unit for the storage of f ood /at^ 

temperatures of -IS^'C (O^F) or below having the ability to freeze<food. 

FUEL OIL, KEROSINE, ETC.: . Includes fufel oil, kerosine, ga'soline, alcohol, 
and other combustible liquids. 

i» ■ * _ 

FURNACE: A device designed to be the principal heating, source for 

the living 5pace of a residence and having a heat input rate less 

than 400,000 Btu/hr. , - 
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GANG-METERED (MASS METERED): A term used to identify several ultimate 
customers whose energy use is metered by a single metecr. 

/•GAS LIQUIDS: Those liquid hydrocarbon mixtures which are. gaseous at 

reservoir temperatures and pressures, but are recaverable by condensation 
or absorption. Natural gasoline and liquefied petroleum gases f^ll 

into this category, 

• ■ ^ ^. '.'<*, . • 

GOVERNMENTAL UNITS: A government is an organized entity which, in 
^addition to having governmental character, has sufficient discretion 
in the "management of its own affairs to distinguish it as separate 
from the 'administrative^ structure of any other governmental unit. 
To be counted as a government, any entity must possess all three 
of the attributes- reflected in the foregoing definition: / existence^ ^ 
as anj)rganized entity, governmental character, and substantial ' | 
autonomy. 

GROSS NATIONAL PRODUCT (gNP) : Tot;al value at market prices of all goods 
and services produced by the nation's economy. ! As /aiculated quarterly 
by th'e^ I>epartmqnr of Commerce, gross national product is t^e broadest 
available measure..of the level of economic activity. * 

HEAD OF HOUSEHOLD: The household head is the. person reported as the^ 
head by members of the group, except that married women are not ^ 
classified as heads if their husbands are living with them at the 
time of enumeration. One person in each household, , family, or 
subfamily is designated as the "head,*' / 

0 ' ' ■ ' ■ 

HEATING J)EGREE-DAY: A measure j6f the coldness of the weather experienced, 
based on the extent to which'the daily mean temperature falls below a 
reference temperature, uslially IS^'C (65°F). For example, on a day 

. when* the mean outdoor dry-bulb temperaturfe is I'^C (35*^?), there would,' ' 
be 30 degree-days experienced, . 4 daily mean temperature usually 
represents the sum of the high and low readings di\6ided by two, 

HEAT PUMP: A year-round air conditioning system employing refrigeration 
equipment in a manner that enables usable heat to be supplied to. a ; * 
space during the winter period and, by reversing the operation cycle/ 
to abstract heat from the same space during the summer period. When 
operating as a heating system, heat is absorbed from an outside 
medium (eithel: air, water, or the earth) and this heat, together with 
the heat equivalent of the work' of compression,' is supplied to the 
space to be heated. When operating on the cooling cycle, heat is 
absorbed from the space to .be cooled and this heat, together with the 
heat equivalent of the Work of compression, is rejected to the outside 
medium. -Lj / ... ^ 

HEAT RATE: A measure of generating station thermal efficiency, generally 
expressed in Btu per net of kilowatt-hour,' It is computed by diviciing 
th"& total Btu content of fyel burned for electric generation by the 
resulting net kilowatt43ioi^ generation. 
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HEAVY Oi;.: ( Heavy, thick, and viscous, usually refinery residuals 
commonly J specified as grades 5, 6 and Bunker C. . 

HOME HEATING EQUIPMENT MOT INCLUDING FURNACES: Vented home-heating 

equipment arid unvented iiome-heating equipment. ^ \^ 

HOUSEHOLD: Consists of all the persons who occupy a housing unit; 
. includes the related family members and. all unrelated persons^ if 
any, who share the housing unit. 



HOUSING* UNIT, ONE-.UNIT ATTACHED: fusing unit with one or more walls 

• extending from ground to roof separating it from adjoining units. 

HOUSING UNIT, ONE-UNIT DETACHED: Structure is detached from any other 

• housing unit, that, is, with open space on all four sides. Such units 
are considered detached even if they have an adjoining private garage 
or contain a business unit. ' • 

HOUSING UNIT, SINGLE-FAMILY: Includes both one-family attached and ^ 
one- family detached structures. '-^ .. 

HOUSING UNIT, TWO OR MORE: A structure containing two or more housing 
units. ' ^ ■ ' , 

HOUSING UNITS: A house, an apartment, a group of rooms, or a single 
room occupied or intended for occupancy as separate ^iVihg quarters. 
Separate living quarters are those- in which the occupants do not 
li^0 and eat with any other persons in the structure and which have 
either (1) direct access from the outside of , the building. or through 

. a common hall which is used or intended to be used by the occupants 
of another unit or by the general public,, or (2) cj^mplete kitchen 

' facilities for the exclusive use of the occupants. Thd occupants may ^ 
be a single family., one person, living alone, two .ot more families 
living together, or finy othejt group, of related or unrelated persons 

i who share living arrangements. 

HYDROELECTRIC: A type of. generating station or po.wer or energy output 
in which the prime mover is driven by water power- ^ 

IMPLICIT/prIC^'dEFLATOR: Ahe ratio of /a particular economic indicator 
_ (e.g.',\ GNP)7in current /dollars to constant d ^ 

INDUSTRIAL SERVICE (as ^fined by the American GaV Association) : Service 
to customers engaged priTnaril)f in aiprocess which creates or changes 
raw or unfinished materials into another form or product. This 
' includes establishments in mining and manufacturing. See Standard 
Industrial Classification Manual. V 
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1. The size of the customer or volume of use is not a criterion 
for determining Igiiustrial Service. The nature of the 

» . company's primax)^* business or economic activity at the 

location servedV^iet ermines the classification used. If a 
manufacturing porporation has only a sales office (no pl^ht) j 
- at a particular location, this is classified 'as Commercial 
Service on the basis of primary activity. If, however, the 
^ sales office is part of af manufacturing plant, this is 
classified as Industrial Service, 

2. Gas supplied to these customers for air conditioning or for 
space heating is included under Industrial Service, whether 
or .not supplied und^l?' a separate rate contract, 

3. For statistical purposes. Industrial Air Conditioning Service 
(including any other industrial use under the same rate 
classification) ifehould be tabulated separately to ^distinguish 
this from other types of industrial use. This also applies 

to gas sold* ui^der interrupt ible or off-pe^k rates or Contracts. ; 

INTERNAL COMBUSTION ENGINE: A prime mover in which energy released • 
from rapid burning of a fuel-air mixture is- converted into mechanical 
energy. Diesel', gasoline, and gas engines are t\ie principal types 

. ;dn this category. ' 

4; ■ , ■ ' • . ' ■ . ^ ' 

V KEROSINE: A pj^oleum distillate'' in the lAQ^'G- (300*^1?) to 28&''C (SSO^'F) 

boiling range arid generally liaving . a flash point higher than- SS'^C^ (lOO'^F) 
by ASTM Method D 56, a gravity ranging from 40** to 46** API, and a 
V burning point in^the range o£ 66** (ISO^'F) to TQ^'C (175*'F). 
'( ■ ■ . • ■ ■■ ' 

■LARGE LIGHT AND POWER: See COMMERICAL AND INDUSTRIALl,^^- 

LIGHT OIL: Generally, all oils lighter than residual fuel oils No.,>5*'* , 
jand No. 6\ Oils that have a low. specific gravity, usually products 
.<of controlled d^istillatibn of crude oil but also including by-product , 
benzol ^nd/toluol. * / • ^ 

/ ■ ' 

LIQUEFIED Gy(s (LNG): Natural gas that has been liquefied' by reducing 
its temperature to -127*'C (260*4^) at atmospheric pres$.ure. It remains 
a liquid/ at 47^C (lie^'F) and 637 PSIG. In yolum,e it occupies 1/600 
of the gas in the vapor state. ' - 

^ . ./v,:; 
LIQUEFIED PETROLEUM GAS: A gas containing certain specif ic ' hydrocarfens 
which Are gaseous under norrna^^ atmospheric conditions but can be 
liquefied under moderate pressure at normal tempei-atures. Propane 
and butane are the^tincipal examples. " 

METER /RATES: Any method of charge for elfe^tric service based solely 
upon quantity, such as kilowatt 'hours used. Different types of 
merer rates are as follows: * • ' 
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BLOCK — A certain specified price per unit is charged for all 
, or any part of a block of such lanits, and reduced prices per 
\ unit are charged for all or any part of succeeding blocks of 
such upits, each such reduced price per unit applying only to 
^a particular block or portion thereof. 

STEP — A certain specified price^ per unit is charged for the 
entire cohsumption, the ra,te or^rice depending on the 
particular step within which the total cofisumption falls. 

STRAIGHT LINE — The price charged per unit is constant, i.e., 
. .does not vary on account K)f an increase ^r decrea$e in the 

number of unit^ consumed. ' , 

. ■ / \ ' ' ■ / ' 

METROPOLITAH POPULATION: Pppulation living within Standard Metropolitan 
Statistical Areas. (See Appendix B) ! ' 

MIDDLE DISTILLATES: The' Energy Information Administration'^ Mandatory 
Petl^oleum Allocation Regulations define middle distillates in 
Section 211.51 as:* . • 

\ : ' \ ■ ' ' w ■ ^ : 

"any derivatives of petroleum^' including- kerosene, home 
heating oil., range oil, stov^ oil, and diesel fuef, which have 
^ fifty percent boiling point in the ASTM D86 standard 
. distillation test falling betweeii 371°F and 700°F. Products 
specifically excluded from this definition are kerosene-base 
and naphtha-base jet fuel, heavy fxxel oils as defined in 
W-F-jS15C or^ASTMl.D-396, ^grades #4, 5 and 6, interinediate 
■.^ >fuel oils (which^re blends containing #6 oil), and all - 
Specialty items such as solvents, "lubricants', waxes aod " 
process oil . . • . 

^. The definition of middle distillates in Section 212.31 of the 
: Mandatory Petroleum Price Regulations reads as follows: 

"Nos. 1 and 2 heating oils, *Nos. 1-D, 2-D, and 4-P diesel 
fuels. No. 4 fuel oil, and kerosene and aviation fuels." 

MOBILE HOME AND TRAILER: A. movable housing unit to which a permanent 
foundation, porch and/or shed may be affixed; if one or more rooms 
have been |dded, the mobile home or trailer becomes classified as a 

. single-family house. \ ^ 

MOBILE home; EXPANDABLE: Single-wide mobile home, that has an additional 
room ^added %ien the mobile home is' put on its site. The room is shipped 
with the mobile home unit. " 

MULTIFAMiLY BUILDING: A structure containing two or more housing units. 



MUNICIPALITY: ^ Defined by tTie Federal Power Act as a city, county, f 
irrigation aistrict, drainage district, o^ other political subdivision 
or agencj^ of a state competent under the laws thereof to carry on 
the business of developing, transmitting, utilizing, or distributing 
pWer. .1 ^ 

MAPHTHAi Any of various volatile often flammable liquid hydrocarbon ^ 
mixtures used chief ly as solvents arid dilutents and as raw mateig^ls 
- for conversion to gasoline and substitute natural gas (SNG) . 

NATIONAL INCOME: The aggregate earninjgs of labor and prop'erty which 
arise in the currjsnt production of goods and services by the nation's 
economy. ' I ' ^ 

NATURAL GAS: A naturally occurring mixture of hydrocarbon ;and non- 
hydrocarbon gases found in porous geologic formations beneath the 
v earth'js surface, often' in association with petroleum. The principal 

constituent is methan'e. 

• 1. ■• ' 

' ■ • ■ ■ 

. NATURAL GAS- LIQUIDS: Products obtained from natural gasoline plants, 
cycling plants, and fractiona'tors after processing the natural gas. ^ 
Included are ethane, liquefied petroleum (LG) gases (propane, butartp, 
' and propane-butane mixtures), natural gasoline, plant condensate, aind 
mi^or quantities of finished products such as gasoline, special 
naphthas, jet fuel, kerosene, and distillate fuel oil.. 

NATURAL INCREASE: The excess of births over deaths per 1,000 of the 
population. ' '"^ . ' : " 

NET QROWTH RATE: Natural increiase rate (births minus deaths) 'plus the 
net. legal immigration rate. ^ ^ ^ , - . , 

■ ' . . ./ *^ . 

NET IMMIGRATION: Total U.S. in-migration minus out-migration.' ^ 

NET NATIONAL PRODU&T: Includes gross national product less capital 
consumption allowances. * 

NONMETRQPOLITAN POPULATION: Population living outside Standard , 
Metropolitan Statistical Areas. ' * ^ 

OIL GAS: A gas resulting from the thermal decomposition of petroleum . 
oils, , composed mainly of volatile hydrocarbons and hydrogen. The 
true heating value of oil gas may vary between 800 and 1600 Btu/ft^ 
depending on the operating ^conditions and feedstock properties. 

ONE-FAMILY ATTACHED: See HOUSING UNIT, ONE-UNIT ATTACHED. 

j* ■ 

... • • .X 

ONE-FAMILY DETACHED: See 'HOUSING UNIT, ONE-UNIT DETACHED. " 
ONE-UNIT ATTACHED HOUSING UNIT: See HOUSING UNIT, ONE-UNIT ATTACHED. 

See HOUSING UNIT^ ONE-UNIT DETACHED. 
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- ' . ■ , ■ 362' ■ .« ' ■ ' . s • • ■ 

OTHER , FUEL: In|3:\ides 'any other fuel 'such as briquettes made of pitch . 
and sawdust, ^or coal diust, corncobs, or purchased steam. 

OTHER PUBI^IC AU^TIORITIES: A customer, sales, and revenue classification ' 
covering electric energy supplied to municipalities or divisions or 
agencies of federal or state^^ governments (as ultimate customers) under 
special contracts or agreements or service classifications applicable 
only "to public authorities, except such items as are includable in 
the classifications Public Street and Highway Lighting, Sales to 
Railroads and Railways, and Sales for Resale. , 

* ... 
OTHER SERVICES: Service to municipalities or divisions (agencies) of . 

state or federal govemmertt.s under special contracts or agreements or 
service classifications, which are applicable only to public authorities 
using gas for general or institutional purposes. (Excludes sales such 
**^s manufacturing arsenals or publicly owned power systems,) Also 
includes sales by the gas department to other departments of a 
combination comparty. • • • . 

PERMIT- ISSUING PLACE: Local building permit office. 

PERSONAL INCOME: The .current income received by persons from all 
sources net of contributions for social insurance. 

\. . ■ . ^ . . ^ . • ■ ' ' • 

PETROELUMr. Defined by the Federal Energy Administration and the Bureau 
of Mines as including the following: \ ^ 

. ■ ^ Y '■ ■ . . A • 

^Gasoline . ..- ^" '^".V - ' ' '.''^ , • : " :^ ' ^ 

" ' Motor 'gasoline ' ^ , - ^ 

Aviation gasoline 
Jet fuel , total 
Naphtha- type 
Kerosine-type 
Ethane (including ethylene) 

Liquefied gases . ' ^' » 

Kerosine ' * , . 

Distillate fuel oil 
Residual fuel oil 
Pett^ochemical feedstocks 

Special nathphas ^ 
Lubricants 
- Wax 

Coke ' . \ ' 

Asphalt ^ • 
Rc/ad oil 

Still aas . \ ^ 
Miscellaneous products' ^ 
Plant condensate 

PRICE ELASTICITY OF DEMAND:^ The ratio of percent change in demand to 
percent change in price 
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PRIMARY ELECTRIC ENERGY: Energy required to generate, transmit, and 
distribute a given amount of electricity. 

PRIME *MOVER: The engine, turbine, wateir wheel, or similar inachine that' 
. drives ai) electric generator! • 

PRIME SOURCE ENERGY EFFICIENCY: The efficiency Of a unit including 
generation, distribution, and transmission lossjes . 

PRIVATE HOUSING: Units built by private developers. 

PROPANE (C3H8) : A gaseous member of the paraffin series of ^hydrocarbons 
which',* when liquefied under pressure, is one of the components of LPG.^ 
^ Contains approximately 2,500\Btu/ft^ [at 16''C (6iO''F) and 30'*^mercury] 
or equiyalently 91,740 Btulper gallon. 

PROVISIONAL"^ A preliminary es^timate: The preferable estimate, when 
available, is the revised estimate. 

PUBLIC HOUSI^^G: •General ly\refers to inablic housing by various federal,; 

state, and loCal agencies for partacular housing and construction 

programs. \ ,/ ' ■ /\ - ' 

J L/ . , ' " ^ , • ■ 

PUBLICLY OWNED ELECTRIC UTILITY: Defined by the Federal Power Commission 

as electric utilities operated by municipalities (as/ defined by the 

Federal Power Ac^ and federal power agencies. ( 

Defined by the Ed is6n Electric Institute to indicateclass of ownership 
It; includes municipally owned electric systems and federal and state ^ 
public ^oWer pro jccts^ Cooperatives- a.r^ not included in this grouping. 

"R" FACTOR: - A measure of a i^terial 's res'istance to heat floW in units 
of Fahrenheit degrees per Btu/ (hour) (square foot). \ . 



\ 
•\ 



[ Fahrenheit hr ft^ P 
^"^ Btu 



BATE SCHEDUJlJ: The accepted forms of electric rates may be divided \into 

two main classes, and^each of tjiese classes into several different\ 
.types of. rates, as follows: ' ^ ^ /\> 

Deraand Rates ' Meter Rates ^ 

■X Flat Demand - Block 

\^ . Hopkinson Demand. Step . . 

Thrisie Part ; ; Straight-Line 
Wright Demand or Flat kWhr . - ' 

See also DEMAND RATES ^D METER RATES. ^ 
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REFRIGERATION UNIT: Unit used for lowering the thermal energy content 
of a. given medium/ ' ' r ' - 



REFRIGERATOR: A cabinet designed for .thS *^frigerated storage of food 
abpve 0°C (32°F).' A compartment for storage at temperatures below 
O^^C (SZ'^F) but above -13°C (S'^F) may be included, A refrigerator has 
only one exterior door but inferior doors an4 compartments may be. 
available/ 

REFRIGERATOR-FREEZER: A cabinet that consists of two or more compartment 
with at least one of the compartments designed for the refrigerated 

v storage of fpods -at temperatures above 0°C (SZ^'F) and with at lea§t 
one of the compartments designed for the^freezing of and the storage 
of frozen foods at temperatures of -13°G C8°F] or below/ 

REMOTE CONDENSER AIR CONDITIONER: See AIR CONDITIONER, REMOTE CONDENSER. 

RESIDENTIAL (as defined by the Edison Elecjtric Institute): A customer. 
sal\s; and revenue classification coveriJng electric energy supplied . ^' 
for residential (household) purposes. Tlhe classification of an- 
individual customer's account . where the lase is both residential and ; 

^ commercial i^s. based on principal use: ^ u * ^ ' ^ 

' f ■ '•<■' ^ ■• ■ , ■ 

RESIDENTIAL SECTOR (as defined by E. H.ilrst and J- ; Jackson, Historical . 
Patterns of Residential and Commercial Energy Uses , Oal^ Ridge National 
Laboratory, Oak Ridge,^ Tenn. , September -19763 : Those 'Structu:tes 
(single-family ,unil:s>,.;apartments, trailers) occupied by households. 

• ■ ' < , , ..• 

RESIPENTIA^. SERVICE (as defined by the American ^Gas^Association) : 

n. Without Spac^ Heating . ^ . . ' . ' . 

Service to customers supplied for residential* purposes 

ooking, wat^r heating, kitchen heating, where another • 
fitel is the principal heat for premises, etc.) by indavidual ^ 
meter in a single family dwelling, or building, or in an ^ 
individual flat or apartment, or to not over four households ^ . 
served by a single meter (one customer) in a multiple* family \ 
divelling', or po:ftion thereof- 's|rvice for residential 
purposes supplied to five or more households served as a* 
single customer (one meter) under one rate classification ^ 
contract is considered as commercial and is counted -as only 
one customer. ' ^ ' 

Residential premises also used fegul^ly for professional , 
or business purposes ' (such ^s a doctor's office in a home, , , 
or where a small store, is .integral with the living space) 
are considered as residential where the residential use is 
half or more of the total gas volume;, otherwise, these are 
commercial. 
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Dormitories, hotels, reJigioUs and eleemosynary institutions 
(such as orphan honies^ boarding and rooming Jioiises, motor 
courts, camps, etc., are considered as commercial customers 
for s>tatistical purposes even 'though 'they are,, supplied by 
the company pn a residential rate contract .v , ^ ' 

2. With Space Heating 

Service to customers using natural gas to supply the principal 
. > space heating requirements of a dwellings other residential 
uses are included herein if supplied under the sajne rate 
clarification. . ' v , . > . . 

3/ Air Conditioning Service 



. Service to customers using^'gas to supply the principal air 
cooling requirements of a dwellings other residential us'e.s 
' (cooking, water hgia ting, etc;) are included in tf^is * \ 
\ ^ classification if supplied under the same rate classification." 
These customers will be included under' items (1) or (2) 
above, ds appropriate so that tfie sum of (1) and (2) will be 
Total Residential Service.- However, foj stat^istical purposes-, 
/'Residential Air Conditioning Service" (including any qther 
' residential usie) ' should also be tabulated separately to 
distinguish: tiiis from other- types, of residential service. 
/ * ' ^ ' ^ ' ■ , " 

RESIDEmAL/COMMERCIAL -RECTOR; Defined by the Enj^rgy Information 
Administration and Bureau of Mines as consisting of housing units, 
tionmanufacturing business establishments (e.g. wholesale and retail 
' businesses) health and educational institutions, and government 
'Office buildings. , 

\ * . ■ • ■;■ ' ■ ■ • ' 

RESIDUAL FUEL OIL: The heavier. oils that remain'after the distillate 
. . fuel oils ahd ligher- hydrocarbons are boiled off in refinery * operations. 
Included are products known as ASTM grades No s. 5 and '6 oil, heavy 
diesel^oil. Navy Special Oil^^ Bunker C oil^ and acid sludge and 
pitch used as refinery .fuels .• Residual -fuel oil is lis-ed for the 
\ .production of electrit power, for heating, and for various industrial 
purposes; j . . _ * , 

^ •« ■ • 

^JIOOM AIR CONDITIONER: An encased assembly' designed as a unit for mounting 
V. in a window oi^ through the wall fpr the purpose of providing delivery 
of conditioned air to an.enclos^4^ space. , 'It includes- a prime source 
of refrigeration and may include a n^ans for v^entilating and heating. 

ROOW HEATERS WITH FLUE:^ Include circulating, heaters, convectors, • radiant 

g^Ls. heaters, and oth6r .nonportable heaters that burn gas, ; oil, kerosine,* 
' or other liquid fuels, and which are connected tb a flue, vent, or 
chimney to remove smbke and fumes. ,/* ■ 
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ROOM .HEATERS WITHOUT FLUE: ^ Include ' any room heater (not jJortable) that 

bums gas, oil, or kerosine and which is not connected to a flue, 
- vent or cjiimney. ' . ' . ^ - 

> • ^ . . 

SATURATION, APPLIANCE OR CUSTOMER: The number of specified appliance§x^ 
or, users, divided by the basic- units or total potential of the universe 
involved, i.e.. Gas Heating Saturation related to customers is the 
total number of customers with space heating divided by the total 
number of customers. c 

SERVICE TO OTHER^ UTILITIES - SALES' -FOR RESALE (Uniform System of Accour^s) 
Service to other utility companies, governmental agencies (municipal, 
county, state or federal), rural cooperatives, etc., for distribution 
and resale to ultimate customers. Service ta.other utilities for use 
by them and not for distribution and resale, is to be classified as 
residential, conunercial, or industrial, depending upon the primary 
business or economic activity. ' - 

SIC: Standard Industrial Classification (see Appendix A). 

SINGLE -Family" HOUSING unit: see HOUSING UNIT,' SINGLE-FAMILY. 

SINGLErPACKAGE AIR CONDITIONER: See AIR CONDITIONER, SINGLE-PACKAGE. 

SPLIT-SYSTEM AIR CONDITIONER: See AIR CONDITIONER, SPLIT^SYSTEM. 

SMALL LIGHT AND POWER: , See COMMERCIAL AND INDUSTRIAL. 

STEAM OR HOT WATER: Refers 'to a central heatingysystem in which heat 

from steam or hot water is delivered through radiators or othej; outlets.. 

STORM DOOR: An additional door placed outside an ordinary outside door 
for protection against severe weather or to s.erve as an insulating* 
factor fo.r .conservation., 

STORM WINDOWS OR OTHER PROTECTIVE WINDOW COVERING: A sash placed outside, 
an ordinary window as a protec\ion against severe weather or to serve 
as an insulating factor for conservation. Included in this category 
are protective window Coverings such as double-glazed glass, closeable 

shuttets, or plastic. > 

\ 

SUBBITUMINOUS'COAL: Ranking of soft coal generally having a heating ^ 
value of 8,300-13,000 Btu/lb,^high volatile matter and ash. 

^SUBSTITUTE NATURAL GAS (SNG) : A gas manufactured from carbonaceous 
material whose characteristics are substantially interchangeable with 
natural gas. The resultant 'gas is composed primari|/iy of methane. 
At this writing, SNG feedstocks are the light hyefe^carbons, propane, 
butane and the naphthas. Development is underway of processes for 
production from heavier feedstocks and from coal. 
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TENURE: A term used by the Bureau bf the Census to dfenote type of ■ 
occupancy. A housing unit may be either "owner occupied"' (if the 
owner or . co-owner lives in the un;Lt) or "renter occupied" (if the 
unit is rented for cash rent or occupied without payment of cash rent) . 

THERMAL RESISTANCE: See "R" FACTOR. • 

TONNAGE (as relevant to refrigeration): One ton is, equivalent to 12,000 
Btu/hour. This measure is the heat content of one ton of ice. 

TOTAL FERTILITY RATE: The sum of the age-specific birth rates over all 
ages of the childbearing period. 

TWO OR MORE HOUSING UNiT^~S^e"^riOUs'lNG UNIT, TWO OR MORE. 

UNITARY AIR CONDITIONER: Consists of one or more factory-made assemblies 
that normally include an evaporator or cooling coil, a compressor and 
.condenser combination, and may include a heating function as well 
Where such equipment is provided in more than one assembly, the 
separated assemblies are to be designed to be used together. 

UNITS ADDED BY NEW CONSTRUCTION • (as defined in the Annual Housing Survey) ■ 

A housing unit built in April 1970 or later. Vacant units under 

construction at the time of enumeration were enumerated only if 
construction h&d proceeded to a point that all exterior windows and 
doors were installed and final usable floors were in place. Housing 
units built during this period but removed from the housing inventory 
be^cXre enumeration are not reflected. ' . 

UNITS I^ST THROUGH DEMOLITION OR DISASTER: A housing unit in a structure 
that existed m April 1D70 and was torn down on the initiative of a - 
public agency or as a result of action on the part of the owner is 
classified as a unit lost through demolition. Structures destroyed 
by fire^flood, or other causes are classified as units lost through 
disaster. ' A housing unit is counted as a demolition or disaster 
loss when the whole structure in which.it was located was lost from 
the inventory.- 

UNITS LOST THROUGH OTHER MEANS: Any housing unit that existed in 
April 1970 and the entire structure in which it was located was 
lost to the housing inventory through means other than demolition 
or disaster. This component incltides the following types of losses: 

1.' Units lost by change to group quarters. 

.2. Units lost from the inventory because they are vacant and 
•> „ , -unfit for human habitation. A unit is unfit for^.human 

habitation if th« roof, walls, doors, and windoWsW. t 
longer protect the interior from the elements. . ' 

3. Vacant units lost from the inventory because there is 
positive evidence (sign, notice, mark on the house or ' 
block) that the units are scheduled for demolition or 
rehabilitation or that th-ey are condemned for reasons 

of health or safety so that further occupancy is prohibited, 

4, Units lost by change to nonresidential use. 



5. Units moved from site since April 1970. Such moves in the 
same area do not necessarily result in a net loss from the 
total inventory since they presumably represent units added 
in the place to which they were moved. 

UNVENTED HOME HEATING EQUIPMENT: A class of home heating equipment, not 
including furnaces, used for the purpose of furnishing heat to a space 
proximate to such heater directly from the heater and without duct 
connections and includes electric heaters and unvented gas-^ heaters. 

URBAN AREAS: Includes people directly within a central city and those 
living in adjaceat cities of 25,000 population and above. 

UTILITY GAS: Gas that is piped through underground pipes from a central 
system and serves a neighborhood. 

• ' ■ \ . 

VACANT HOUSING, UNITS (as defined in the Annual Housing^urvey )^^ A housing 

unit in which no one is living at the time of enumeration, unless its 

occupants are only temporarily absent. In addition, a vacant unit may . 

be one which is occupied entirely by persons who have a usual ^ ' 

residence elsewhere^. , , 

VENTED HOME HEATING EQUIPMENT: A class of home heating equipment, not 
including furances, designed to furnish warmed air to the living 
, space of a residence, directly from the device without duct connections 
(except that baots not tqf exceed 10 inches beyond the casing may\be 

"permitted). - ^ ^ . j 

WARM-AIR FURNACE:,- Refers to a central system which provides warm afi^ 
thi^ugK^ ducts l.eading to various rooms. - J\ 

WATER HEATER: An automatically controlled thermally insulated vi^sel - 
designed for heating water and storing heated water which utilizes 
either oil, natural gas, or electricity as the 'fuel or energy source 
^for heating the waj^, which is designed to produce hot water at a 
temperiature of lessrhan S^^'C (ISO^^F) . For the purpose o;f the . 
Energy Conservation Program for Appliances, the following size and 
power bounds apply. 

Electric water heaters : energy input rate ^ L2 kW 

voltage^ ^ 250 V 

storage capacity 20 ^ C^ 120 

Gas water healers: energy input rate * ^ 75,000 Btu/hr 

^-storage capacity 20 ^ C ^ 100 

. Oil water heaters: energy input rate ^ 103,875 Btu/hr 

storage capacity ^ ^ 50 

YEAR-ROUND AIR CONDITIONING SYSTEM: See AIR CONDITIONER^ YEAR-ROUND^ 
SYSTEM. ^ 



YEAR-ROUND HOUSING UNITS: All occupied units plus vacant units which 
are intended for year-round use. 
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"Permuted Title Index 



Notations: 

# indicates the beginning of the title 

* indicates the end of the title 
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Afarabaasoo, D.E. (ed .) ; iBiiiaga, S« (ed.) : 

Saultac, R.J.; Laurence, C.V. ; Ach^obach, 

P. B. : Baaenfacrat* G. ; Stein, B.C.; Dobia, P.S. 

Hlnorsota Ooiv. , il 160 ni versit 7 Ccoocil on 
Eof irooaental Qaality; nlDQCSCta Oniv., 
Schopl cf Pobiic If fa in 

Address; 967 social sciences Saildicg, 
Hioneapclis, HV S5455 

J^oergy CoDsacvation : laplicatiocs Ice Building 
0«si9D aod OpiratiOQ 

Proceedings <^t a Conference beld ii Blocaiogtoa, 
Hinnescta, Hay ,23, .1973, 156 p* 

1973 

Sponsor: Rionesota Oaiv.; Ofper Hidvent Council; 

Hinnesota society of Arcbitectf 
Abstract: *the conference opened nith a disctMsioo 
of energy sapi^ly and deaand, vitH scae 
cOBBflnta on future availability and prices of 
energy, by nr. Rc^reth j. Saaltar, staff 
Econoaiat l#ith tbe Ford Pdundqtion*s Energy 
Policy Project. Hr. Cbaclea «- lawrcnce, 
l>ublic atilities Specie list, Cffice of Mie 
flavor. Hen Tork City, d«scribed the resolVs 
^ of a atody cf energy ccriuaptico in existing 
coaaercial buildings in lev Tcxk City. Be 
also deacribcd aeans to affect the energy use 
in eiiating buildings. Tbe next speaker, nr. 
Paul Acbenbacb, Cbief, Eaildirg Environaent 
Division of the lational Bureau of Standards 
discussed the several picjecte involving 
energy use acd building design and operation 
. ' currently underlay in tbe National Eoreau of 
Standards and in agencica and (;roapc vith 
uhich tbe Na tidiialt Bureau of Standards is 
clos^y vorking. nr. Achenl^acb ^aphasized 
aeans and aetbods to influence energy 
consua pticn , and aean's to deteraln^, and 
ainiaize, the energy i^sc oj: bui Mings' over 
their lifetiaes. The loncheon speaker vas 
Mr. Gerald Bauenborst, {resident, tb« " 
Ranenhorst Corporation, Hinneajclis, 
ninnescta, a v«ry successful developer. Mr. 
Rauenhorst diacussed, ic a candid and 
forthright aaon.er, the lay in vbich he 
evaluates the energy use iapllcations of the^ 
various decisions faced by a ^eveloper. The 
afternccn speakers vera Br. Flchard G, Stein 
TKIK, and Hr. Fred Oubic, PE. Br. Stein, of 
Richard G. Stein and Associates, Hev York . 
\^ City, presented the options available to the 
W architect t o .in f luence energy use. Mr.^ 
. Dubin, President", Dubin-Hindell-Blooae \ ^ 
Associates of lle« Totk City, presented the 
range of options and laplicaticns vhich face 
th« engineer.' The dlscossion sessions vhich 
followed the speakers «cre leccxded and are 
included in the8«> proceedings. (Auth, froa 
Introduct iun) 
Availability; Onlverslty of ainneacta JS.OO 



Aebenbach, p.R. , 

C.?. Dept. of Coaaerce, lational Eoreau of 

Standarda . - 
Address: lashington , ,»CC 20234 
IBS fieaearch In Support of Energy Conaervat ion 

Standards for Buildings 

Published ^it Prccaed ings* of . the 10th Intersociaty 
Energy Conservation Engineering Conference, 
held in levark^ lelattarc, Augoit 17, 1975, 57 

P- ■ 
Oon 1975 

Afcatract: Initiation of an energy conaarvat ion 
prograa for buildir.ga ravaaled that, until 
very recently, bgildinga and the aechanical 
and electrical eguipaeat Installed therein 
have bean daaignad for lew first cost, vith 
Uttle attSDtlon given tc enerqy coat. 
Current efforts to draft\«Derqy conservation 
atandarda for buildings sfiosed that neither 
the energy ccfitezvatioa potential nor the 
lifa*cycle coats of asny aell-llBOvn energy 
cbnaervatloD techniqaea are established. The 
reaearch progrsa of tbe lationsl Baieaa of 
Standarda on energy ccnservat|cn in buildings ^ 
ia preasnted in overvies, aod sslected 



K 



projects are diECuss«id in soae de,tail tc sUoa 
the types of inforsation^eing dcvalcped in 
the laboretory, and in foll-scale field 
studies of ne« and exisHng buildiegs. 
Additional research needs for energy 
standards purposes are identified. (B 
^ .references) (auth) # 
Availability: Center for Building Technology,' 
lational Buteajb of Standards; vhole 
cooferences institute of Electrical an^d . 
Electronic Eogineera, Inc., 345 E. «7th:st-, ^ 



«etf Tork, VT 10017 S50.00 



ichenbach, p.B. ; 

O.S. Dept^ of Coaaerce^ Ua^ional Bureau of 

Standarda, Institute for Applied Technology, 
Center for Building Technology > 

Address; VashingtoD, DC 20234 I 

Effective Energy Otilisation in Buildings 

Paper presented at the Third Orban Technology 

Conference, Beaton, HA, IB p. 
Sep 1973 ' 

Abstract: local alf«rtages of gas, oil, and 

electrical energy have occarred for l>tief ' 
periods of tise in the* last year or tuo. 
Steps aust be taken to prevent a worsening of 
this situation in the near future. Design 
engineers believe that the energy use in new 
residential aod coasercial buildings could be 
reduced by 509 vithout increasing life-cyclo 
costs and without reduction in standard of 
living if koowc concepts for energy 
conservation in the design, construction, and 
operation of buildings were put into effect. 
Significant savings could also be attained in' 
existing-buildings by retrofitting. A sajor 
prograa on cnsrgy conservation tehnology has 
been undertaken at the national Bureau of 
Standards covering laboratory^^and field 
atadies, analysis of occapant ^^ds.vid 
practices, seasuresent techniqae^* <2C0nQ<£ic 
analysis of energy conservation concepts, aau 
the aechaoisas for iapleaentation of * ' 
. coSt'-ef fective building practices. The HB'5 
^ prograa is described brief ly>^^Jb5rge the r yith 
additional opportunities C^or eftergy 
conservation. The probable effects of etiurcjy 
conservation on bailding and urban design are 
suggested. (16 references) (auth) 



Ackeraan, A.D. ; Bogarth, p. T. ; Burke, B.J^; 
Stone, B.P. ' c*' 

#ABT Associates Inc. ^ 
Address: 55 Vheelec Street^, Casbrldgo, flA 021 33 
Cost-Effective Bet<bods to Reduce the Hoating and 
Cooling Energy Reguireaents of Ezistincj 
Single'Fsail y Becidenceo 

aeport HO. PB-241919, AAI-75-1^, v. p. 
♦ Feb 197 5 i 

Sponaor: OL.S. Dept. .of Houaing and Orban 

Developaent, Cffice of Policy Developaint and 
Beaearch, Diviaioo of Building Technology and 
Safety 

Abatract: This publication has throe aaln 

purpoeea: (1) to be a quick reference goide 
for professionals engaged in the renovation 
of ezistiog single«-f9aily residential 
structures; (2) to persit thc^ building 
professional to detsraine the cost 
af f ectiveness of different energy-consciving 
retrdfit aeaaurea aa applied to particular 
hqasea ia particalar locationa; and (3) to 
eatabliah in the building prof o&*(lonal a bi^h 
level of avarena^a about the econoaic tncta 
of eoergy-conas^ving retrofit, (troa Uoto to 
the Bailding ftofeaaioaal) 

ATailability: IT^^ 
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Icttoo', J-P,; GEaobard, B.H.j ■eioachrott, O.J, 

Ad»«8a: Santa Rcnlca, ck SCa06 
Elkci^Tlclty CcDCervatlco Reasaras lo the 

CoBBerclal S^tot: the Lo8 Angeles Experience 

BBport Hov 66 p, r ' 

Sef 197a 

SFon»oT: Federal Energy idainiatratioo. Office of 
Energy Conaerfatioo and Eofircraeot 

Abstract: .The iipact pf ffie enetgj sit nation of 
the Kinter of 1973-7* co ccsseicial 
cstabliahsents in Loa Angalea is analysed; A. 
city ordinance Mas paascd to certail 
reaideotial use ty as anch as I2t and 
'Coasercla.1 uae by aa auch atf 331 vith a' 
'penalty of a 50f surcharge on the entire bill 
,for ej^css dse. JtajHuctlcoa in aae Mre 
greater than tha^aH^aoded by the ordinance. 
The reasons for tn^ad jest sent t in 
electricity coneuaptico aa well as specific 
■eafures taken tc radoca consQiption are 
reported. Soae genera] coaaeote arc aade 
concerning the applicability of the findings 
of t^Ls study to ether eieas. (BLM) 



AIA Besearcrh Corp. ; fiohert G. tierdco & Associates 
Inc.; Burt, Hill «f Associates j 

Address: AIA, 1735 HeH|rork Ave. Vashington, . 

. DC 20036 I ' 

Energy ^cnser»ation Deaig c Gaidel ines f or NeW 
Office fundings; seccnd Sdition 



310 p.' ' > . 

1975 

sponsor: General Services Adai nist rat ion. Public 
Buildings Service • 

Alratract: Bevised goldellnes for including energy 
conservation factors in the d««ign of office 
buildings add tvc neii Ccncapts : coaputer - ^ ; 
software prograas fcr analyriog energy \ 
• consejrvat ion and available sclai energy 
technclcgy. Intended for architects and 
engineers, this . reference beck covers aethods 
of sett ing« energy goals, setting design ^ 
criteria, vorking with the cl^iate/ltad site, 

a;i^ include^ detailed nctes 'on desl^i ^'^'^ 
construction for efficient energy oadL 
Checklists of c;ons«rvaticn cpFCituDTrle'^ and 
suggcsCions fcr eetting pricrities co'ver site 
se^ectioi^y construction, lighting, pover,- 
heating, yventilating. air conditioning, 
doaestlc Mater, vertical transportation, ^ ^ 
solid Maste, and operation and aainte nance. 
<m9 references) (DCK) 
Availability: Puklic Eaildirga Service, General 
'Services Adaini « tra ti on , Washington, DC 20a05 
$2.00 ^ 



Aiarlcan Ga£ A96<pc ia t:i.cn 

Address: 1515 Wilson Eoolevard, Atlingtcn, va 

22209 

Aiaiican Naticnal Standard for Gaa Bater Heaters. 
Voluae If Autoaatic Storage Type Vater 
Heaters vlth Inputs of 'il,O0C Etu Per Hour or 
Lass 

SI Z21. 10. 1-1974. (6 p.: «ith Addenda AHSI 
221. 10. la-l 975, il p. 

197a 

Spcoaor; Asorlcaa national standards I^titute- 
Inc. ' 

atatract: In thla publication a bas4o^atandard is 
provided for eafe operation, iabstaotiar &nd 
durable c cna truction, atd acceptably 
parforaancB of aatoastic storaKa type gas 
water heatecc nith inputi cf 7?«000 Btu per 
hour or lessv this standard cefera to water 
heatera tor <joo with na t urBl-<ua4a, 
■anufactarad gas, aixed gaa, fi^^a«sfied 
patrolaua gases* or LP gas-air aixtures, and 
for icatalia t ion in scblle hoaea or 
racreatlonal vahiclae. '^<BTB) 



A»rican Gas Association, Dept. Qf> Statistics 
'Idre^;. 1515 Wilson Blvd. , ^^rling^o6 , va 22209 
(Gas Facts, a Statistical Record of the Gas 
Otility Industry 

Annual publication, v. p. 

Abstract: These publications contain both co/crent' 
and historical inforaation and related data 
about the gas utility industry. The gaa ' 
atility Industry J.ncludes ail regulated 

^ distribution an^ t'ransaission coapanies and 
excludes^producers. Statistics for the g^ven 
year and suaaary data for earlier years-^re - 
shown. Five year snaaary data froa *19a5 
also ^ incl uded for coaparative analysis. 
These issues of Gas Facts are coaprised of ((^^ 
least twelve sections and a glossary of teras* 
(.relative to the gas industry. The sections 
are arranged to follow the standard sequence 
of the industry's opecatiohs. The first 
section serves as ''an overall review of the 
y^ar and those events affecting the g«^s * 
industry post laportantLy. The aotsequent 
sections detail current. and historical d^ta 
pertipent^tc tfaa indus^y and encoapasses* 
reserTes,*^production, transaission and 
diatributibn, storage, custQfters, sales and 
revenues. \^The reaainlng sections pertain to 
financial inf o^ai^t^cn , construction, labor, 
prices, and appliance data trends. All d^ata 
are relevant tc the operations of a segeent 
of the gas utility industry as It existed 
during any year in questlOTT. -Accordingly,, 
tiae series analysis is not coapletely valid 
for coaparison with individual coapany 
statistics ever a. period of years. The 
nuaber and si7e of coapanies included In a 
given segaent of the industry has varied froa 
one year tc another, according tp A.G.A. 
definitions as explaiired in the Glossary. - 
(froa Introdu<!:tlon) 
Availability:' Aaerican Gas Association, Catalog 
Bo. F10175 for 1975 dita ' n 



• . ' • ■ . , 

Aaerican Oas "Association, Dept. of Statistics 
Address:" i5lS Wilson Blvd., Arlington, VA 2^209 
Historical, statt^Jtlcs of the Gas Otility 
' IndustB^ ■196€,"- 1975 J 

209 p. 
1977 

Abstract : This publlcat 
statistics of tbe 
includes sections 
prodac tion , under 
and distributicn,^ 
costoaers, sales^ 
dat a , f ina nee , 
presented in 

years 1966 't_._ ^ ^ 

docuaent, .along «Uth d^aaary data for the 
period 1930 thFOU^^l9t^- (BTB) 



contains h is tor lea! 
utility industry anj 
^energy res|Orves, 
n% stora<)e, transmission 
rgy consuaption, 
ev^nues, prices, appliance 
fid personnel data. pata 
io^ividual Gas. Facts for the 
ugh \915 are provided in this 



Aaerican tnstit.ute cf Architects " ) 

Address: 1735 New York Avonae BB, Washington, ♦OCv 

2 0006 

A Bation of Energy Efficient Buildin^a by 1990 

20 p. \ . , 

Abstract: In this report a national prograa is 
proposed by tbe Aaerican Institute of 
Architscts (AIA) to ilchieve etyorgy savings 
n froa constructing energy efficient buildings 
and retrofitting existing buildings to be 
energy efficient. It is shown bow the 
proposed prograa i^ econoaically , 
f inanci ally , and adainistrat ively feasible. 
The capital i nveat sent .reg aired to aake 
current and new buildings energy efficient, 
will result in both enecgy and dollar 

vings. Key recoaaandationa are as follows; 
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(1) the O.S. should hegin ao iBteneive ^ 
pcogcaa to aake the naticn's kailddngs 
«fficieot by 1990; (2) cpecaticoal (lans 
should fce aade tc ccndact at l«adt six 
• naftlcDa) devcostiaticcs . en en«c^7 efficient 

. bQildings; (3) the RIR »iill of He. 

coordina^ve leadec£hip; and (4) sufpoct foe ' 
this pEogcsa is called fcr fcoi other 
bailding design {Ttofessicns and associations^ 

; the President of the Federal 

depactaents and agencies, gcvec^ocs ond' state. 
goVeroaents, and the (Civatc sector. <BTB) 
Availability: ma Free 



Aiecican Nvtiooal Standards Institute inc. 
Addkess: 1430 6i,oad«a7, lie^ York, VT 10016 ' 
'Aaerican Haticnal Sta&^rd icz Hoasehold 
^ Autoaatic ElectciC Storage-Type Rater Heaters 

mSI C72'l-1972 (HevisiOD oi C72. 

Atstra^tlV' The -purple of this standard is'^to 
, pra4^1de users aod aanaf acturers with a 
refereace^ standiird fox the kest ase'and 
production cf EooEehPld autcaatio electric 
storage-type water heaters, tbft ht^we 1} a 
rated ▼oloaetric capacity c£ net less than 30 
oor »6re than 120 gallcns, 2} a r^ted input; 
of 12,000 watts or less, aq,d'3> a rated 
^ voltage of 250 V ac or less. Covered in^this 
standard arc definitic'sc, aethcds^^of test^ 
pe^rf or aance , function, durafcility^^saf ety, ' 
rating, naaeplatc marking, inCcraatiVe ' 
labeling, and installation practices. <8TB) 



Kaerican Society of Heating, BeCrigcrating and 

Air'Coodiliccing Engineers Inc. 
Address: 3a5 Bast «7th St., lew York, HT' 10017 
ASHEAE Handfco<$lcS^. Fundaaentalfi ' ^ i 

666 p. 
1972 

Abstract: This handbcck contains fondaaen tj&l 

theory and taaic data pcrtainirq to heating, ^ 
' reCrigerati rg, air corditioning, and V 
.Tentilaliing • The handbcck condsts of seven" 
sections with the folloving titles? Theory,, 
General Engineering ,Data, Basic Materials, 
* toad Circulations^ Duct and Pipe Si-zing, 

General (Terainclog<y, K tbrcviations and 
« Syabola, Oni^a and conversion Factors), and 
Basic Tables (Physical Ftopertics of /. 
natetial», ; Bef riger a nt lables and Charts, 
Psychrcae trie Tablea, leather Cata and Design 
conditions). (MFC) . 
Availability: ASHBAE 



Aferican Society of Heating, Refrigerating and 

Air-conditioning Engineers Inc| 
Address: 3a5 iiast.«7th St., Hew Tc^k, HT 10017 
ASHBAE Guide and Data Book, ApFlicji'tions, lV7 1 

e;; p. 

1971 

Abstract: Tt-is handbook prei^nta Jfnforaation on^ 
the use of various coapcDentaV unite", andj 
syat«aa tc provide specific conditions 
particular 'building oc as required for 
process, such ^aa food ref rigecatiOD. The 
handbook coneiate of »i}ii sectic.na tilth the' 
following ^It 1<^ — A-i'r>C-c«tMr«-jUfii n^^- in d 
1 Heating AFp^ictttions - Ccafort; / " ^ 

" ' Air'^Conditioning and Heating A(plications. - 
Special and Vto€4^fit foc^, Bef cigeratibn ; 
Di^t rib 0^0 n Chilled and Ftcxvn Food; Low 
Teaperatnre Appllc^tionf : and Xoduatrial 
Applicaticaa of Fef rigecation . (HP^ 

Availability: a'SHBAE \. 



Raericao Society of Boating, Refrigerating and 
Air-Conditioning Engineers Inc. V 
. Address: 315 East q7th St., 9'eu tork, Ht 10017 
ASHBAE Standard: Inergy Conservatioo in Veu 
Bailding Design' , ' 

*) • 

, ASHBAE Standard Me. 90-75, 53~j). 
t975 

Abstract: .This Standard sets forth dosign 
requireaents which will iaprove the 
efficiency of energy use in building^. 
Sections ate included on theeiterior 
envelope ot buildings; ^he heating, 
, ventilation, and air conditioning (HVAC) 
'systeas; IJVAC egaipaent; service water 
" heating; electrical distribution systea^; 
ligh(:ing power budget deteralsqtion , 
procedure ; energy requireaents for building 
designs based on systeas analyuis] and 
requireaents for buildings utilizing solar, 
wind', or o^er non-depleting energy sources. 
(35 c^ferenccs) (BTB)' 
Availability:, rsBBA£ circulation Sales Cept., 3u^ 
. E, a7th St., Kew Torlr, HT 10017 $30-2« 



Aaericaa Society of Heating, Bef rigeratlD4t and 

Kir-Conditioning Engineers Inc. 
Address: tSaS Eaist 47th Street, Hew York, NT 10017 
ASHBAE Handbook and Frodacjt Directory; 1975 

Eqaipaent 

1975 ^ ■ iS^ 

Abstract: The 1975 Eguipaent voluoe^ Lhich in one 
of four voluaes of the ASHBAE Hln^book ir^d 
Prpduct Directory (foraerly AShJ^AE Guide and 
Data Book) , is a coaprekenpive, up-to-date 
scarce of reference da'^a on air conditi9ning, 
heating, ventilati'ng,' and refrigerating* The 
Technical Data section will be revised every 
four years. Inforaation is provided ot\ 
available types and capacities; principles of 
operation, ccnstruction,. perforaance, 
testing, and rating: selection 
coo^iderationa ; and other data on coaponents 
and asseabliea used to perfota a specific 
function. ^The dbcuaent is organized into ^ 
'these sections: I, Air Handling Eguipaent^; 
I'l, ^ef riqera'^icn Eguipaent; III, Heating . 
Eqaipaent; iv , General Coaponents: V, Onitary ' 
Eqaipaent; and VI, General. The Product' 
Directory section, which will be u^dated"^ 
'anivually, lists addressed for approzicately 
5000' aanuf acturers and. product caAegories^ 
(over 1300) oAder which the various ' 
aanufacturers are listed. K section on 
Branch offices and Bep^sentatives of 
Advertisers and a coappehensive list of > 
Engineering S<;cietie|rand Tradto Ksaociatio^s 
are included. The Catalog Data section ^to 
be revised each year) illustrates products of 
leading aanuf acturers aod contains^easential 
inforaation on aodern eguipaent. Also ' 
included in this voluae are a coaplete . index 
to all current volaaes of the Handbook 
series, and the 1972 ASHBAE Handbook of 
PiiIK4A£0tals. (BTB) 
vailabfiPra^: $42.00 




Aaerican Socie^ty cf Hcetinj, Ref rioerati og a'ndA 

Air-Couditioning Engineers Iiu^, /SubcoBai£-tee ^ 
^or* Heatiog and cooling Loads ) ' 
Address: 34S<E <47th St., Hew York,' Mt 100 Ijf 
'Procedure f^ Deter'alning Heating and C^liiig 

Loads for Coaputeriiin^ Energy Calcalations; * 
«^ Algorithas for Building (Heat Transfer 
,^^ohrou tinea ' 

" '■■ ' \ 
Enerqj Calcalations 1, 105 p.' «. 
Feb 1.97 5 • 

Abstract: Fundaaentals of heating and CoOling 

load calculation procedures \are . doacrl bod in 
relation io detailed kf*^ transfer equations 
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aaong inter loi aarfaces and aii in the 
building. The discussion inclcdes several 
siap^jlfied and approxifeite (rcccdures sucli as 
the darricr stoiage lead factor aethod, " 
KSHBAE tiae aveiaging techniqce and veigbtiog 
factor aetbcd. Step^ky step calculation 
procedures to deteraine essential ^fileaents of 
heating and cool ^ns^^tca^a, sucfc as condpction ' 
heat transfer, air infiltratict, solar heat 
gain"^ beat storags, psvcbrosetiic piopertiee 
of air; and sUnl,i»- are« of-^the exterior ^ 
surlftces* are^given, in vien t;Ci#ard asststing,- 
an- ei)gineer to vcite hii own ccspust«r 
prograss. (auth) 
Availability: S10.00 



Anderson, K.P. " 
Baod Corp. 

Address: Santa nonica, CA S0tt06 

Residential Energy Oie: An tconoietric Analysis 

peport Ro. B-1297-IISI, 80 p- 

Oct 1973 : * in 

Sponsor: National Science Fcundatircn, BAMH Progras 

Akstiact: Recent stodies cf cesidectial gas and 
electricity desands t^avc a nusker of 
persistent '.if^akncssesj: (1)' The' 
« interdependencies bet*«een household deeand 
fior onie type of energy ecutce "and that tor 
coBpeting energy aourcee have ret b«en 
adequately accoonted for in the specification 

' of the lodels and in the eetiietion 

procijdures. (2) The list cf ccspeting energy 
price tarintlcs included in a given energy 
deaand eguatiop is usually restricted to a ' 
single en«rgy tyfe, desjite th« possible 
leportance, of otfcer such prlcec. (3) The 

' priced) elasticity estimates obtained • leavo on,G 
in doukt as to tke nature cf cJt**f^*."3 to 
. price and, in particular, to tlie roleSdf 
inter-fuel substltuticn cospared trith ^Ije 
role of alterations l,n osaae rates cr 
,;siie, efficiency, and fsatbres of ne^ and^ 
renovated eguipsent. Since the solnticn 

to this probles trcars bcth open the 
■ethodology of eoergy deaand estimation ^ivfS 
upon the evaluation of policies affcctinq 
energy price, this report seek^ to provide 
soae helpful cJ.ne:i. A ' s'ec<ud and^egual'ly 
iaportant goal ia to prcviftj a' acre 
coaprehensivei statistical' pictcre of 
residential energy deaatd behavior than has / 
' ^been available in the past, ... 'The 

equations eetiaated for this report, fall into 
t¥0 classes: those fcr prefl Krtingy^toclts of 
energy-osing equipaent> ^hd "hoae tat 
predicting enargy conauifticn. The equations 
> . fc^r equipaent stccka prcvida icforaation 

about the relative iapcctance cf fuel choice 
in the overall respon ci laness cf residential 
energy conWapticn to price, (froa 
In trodul^t ion) 4 ■ 



Anderson, K.P. 

Band Corp. ^ , 

Address: Santa nbnica, CA 90406 

Tfca Price Elaaticit-J'cf Beaidential Energy Dse 



• fapar Ho- P-5 180, 2 1 p- -l 
Feb X^TU ^ r r' 

Abstract : ^The lon^-run elaatlcity ^cf hoos^cld 

energy consuapticn vith reapectto^ ppic>e can' 
be azpr cased as the so*' cf a brap^ip Mvel^ and 
a fuel-chcice^lastic^itj. Oaitg 50-atate 
data for 1960 and ,197C^ this ff*ody desctUbes 
procedures for eajfiaatiBg aea» valees for 
both total elast*iS;ityAat<Hits teo coapdneBts. 
Tlie rprocemires involv^i t»A /stisatitn of . ^ 
equaticns fcr pctdicting stccka of - ' ^ 
^ energy-using equipaent by energy type as nell 
as eqaationa for predicting aca^gy 
consuBption. fcr "oVn-pricea* " the res^uUing 
estiaatas suggest a aaao oadgp-level 
e-iasticity of akcut oce-third fcr electricity 



and (less certainly) utility gas and a aean 
fqea-choice elasticity of about 0.8 for. 
el^tricity and 1.7 for gas. Hean cross-price 
ela'sticitiefi'vary depending on the energy 
type and price considered^ (13 . references) 
(auth) 



Applied Sucleorica Coapany Inc., Energy Division 
Address: * 170| Colcredo Avenue, Santa flonica, CA 

' SlOUOtt . 
Guide to Energy Censer U4tifiiJ_iii'^*^'*^® 

Vol- III, Ho- 1, v.p.' * r*^^ 
Apr 1977 • , ■ 

Abstract: The Guide consists .^|^« bibliography on 
fuel ccH^ervaticn and efficient uem of 
energy. The docuaents^ cited include 
tefchnical and scientific journal articles, 
>^ populaJT and trade^ journal articles', newspaper 
articles, j^ibliographfc publications, 
publ_^shed and unpublished reports and 
syaposia , papers, syaposia proceedings, 
"M aonogr%phs, pakXic docuaents, and book£. 

" Each* citation lists the title, author, 
publication description, institotion or 
corporate Author, and category and key nords, 
ahich describe the docuaent's* subject aatter. 
These indexes are provided: Category, Key 
Word, Author, ard I n'fet i^tut ion/Cor pprate 
Indexes. Definitions of the key words as 
they are used in this bibliography "ire given. 
'(600 references) (GTB) 

AvaUability: $25.00 



■Associated Dniver&^ties Inc. ' ^ 

• Addtess: Ojiton, KlSi 11973 . . • 

Reference Energy Systeas and ResQurce Data" for 

Ose in the ^Assessaect of Energy Technologies 

Beport Ho. AET-8# 135 p,- ' 

Apr 1972 • ' ' i . 

Sponsor: Executive Office "Vf the President, 

Office of Science and Technolog'y 
Abstract: The Office of Science arid Techjaology is 
directing an extensiVft. assessaent or new 
* energy technolcgies in order to fwntify the 
Bost' proaising set of BSD '^options^^ ^^^-f 
report presents a referenc*^ set of data ^ •» 
related to the energy systea And a fraa^work 
for carrying out the a^ssessaent. The deaand 
for energy has been projected in t«enty-seven 
end-use categories. Conservative assuaptions 
are aode regarding the-iapleaentation of new 
technologies and Beference Energy Systeas 
harve been constructed for the years 1969, 
1977, 1985, 2000, and 2020. These reference . 
systeas show the energy flows through the 
systea; the 'efficiencies involved, and the 
consuaptiOD of resources. Sua yribs a re . " 
presentetV o^ energy resouccro-rand thd r~ 



first-order environaental iapai:;ts of eftergy 
,use. When applied' to thevReference Energy 
. Systeas, thetc data indiAte^the total-Nr' • 
resoarce and environaent al iapact of en^gy 
use.i^ the future- • A riev energy technology 
can b^ 'evaluated substituting that 
technology for apprt^priate* eleaepts of the 
reference systems an^l calculatin^the net 
change in oasonrce and envirooBen\^l iapacts. 
This cci^bina^ticn of inforaat'ion thus serves 
as a. Beans of' evaluating the potential 
bejMLfits to be gained ^by research in various 
ene^y technologies^ (82 references) (auth) 



Association of Hoae Appliance naont^cturers 
Address: ;20 Horth W^ker Orive^ Chicago, IL 60606 
AHAR Standards 

Abstract: These standards, which are adopted 

voluntarily by AHAB»a aeabers, are designed 
to eliaioate aisunderstandiiy? between ^ 
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■anofactarari and conauiere aod-to help the 
con^qie^ in purchasing tcme afpliances. 
These S^ndards i^rc pablished: ^ 
Dohuiidtf lera, Self-Ccntained , flectricaliy 
Operated, BecbanJcally Ectrlqctited (DH-1, 
V Aierican Hatlopal standard £149.1-1972); 
^ HOQSehold Electric fiangis fEB-l, AMS 

C71. 1-1972); [|ou«ebold Ilectric Baoges %ith 
' * Gl««fi/Ceraiic Cccking Tcpc (EB-2, kVS 
C71, 1a-ig75) ; cleaning Eerfcriaoce cf 
^ Houafhoid Electric aangca «ith One cr Wore > 
Pyrolytic Self-Cleaning evens (EB-3, kHS 
C71. lfc-1975) ; Teat Hethcd fcr eeaauring 
Energy conauifticn cf 'Hcosehold Tuifcle Type 
. Clotbea Dryer« (HLD-2EC) ; ,perf criance 

ttalOBtion Proc/sdure. for Hooaehcld washers 
(HL«-n A MS Z224. 1-197 1) ; leitBothod for 
Keasarings-Energy consQi|ticn cf Hoarehold 
Clothe* Bashers (HLM-3EC) ; Teat Procedure to 
Deteraine th« Freezer Teiperatore-^ aiid BUerqy 
consuiption cfi Hcusehold Bef r l^era tcrs, . 
Xoibinaticn Bef rigeratot-Free^ers, and 
Household Freezers (HPF-Z-ECFl) ; Household 
. electric Dishwashers (DW-I, ahs A197,5- 1975) ; 
Appliance Huiidifier, Standard (HD-1»AN5 
Z235. 1-1972) ; Huiidifier Application' standard 
(H0-1A); Boob Air Conditioner standard 
• (RAC-1, ANS Z23».1-1972) ; pooi Air 
conditioner soand Rating Standard (eAC*2SR) ; 
Pluibing Bequireients fcr Hcsc Laundry 
^ EQ.uipaent (HL«-2fB, ANS A197. ;.1973) ; 
Fllisbing Bequireients fcr HcdcfhoXd 
Dicbwaehers (DW-2Pi?, aHS A 197. t-1973) 
Plusbing Pequireients fcr Hodschold J'odd 
vaste Disppser Onits (F)i^2PB* AHS .j 
A197. 3-1973) ; Standardi^^Rhodfi cf Measuring 
Houfeehold Food Haste j|^oser lerfoiBance 
;(FI?D-1, ANS A197.«-i-9^) . and Eerforiance^ 
Evaluation Procedure for Hc'iis eh eld Trash 
Cospactors (TC-1, AHS a 197 .T- 1S7&) . (BTB) 
Availability: All Standards are $1.00 each for 
the first 3'jcopies of the sase Standard; 
.additional ^copies are $C.35 each 



Association of Physical Plant Administrators of ^ 
Ociversities and colleges. Energy Prdlect 
Of fice~ , ' ^ ■ 

k feasibility study, cn the Itpact cf. Agencies and 
C^des on University and collegi Enetgy Ose. 
VoluBTB I: Eiccutive- "Suaiary. Voluie II: 
Source Data 

Beport 4|p. TI D-27629-P1P1 , 27. fcr Volu»e I; 
Report' HO. TIC- 27t29-P IE i " 155 p. for ^oluae 
II 

Rar 19.77 ' - 

Spcnsor: Ecergy>6esearch and Develcpsent 

. Adainistration, Civisioo of Buildings and 
COBBunity syct^BS . / 

Abstract: This feasibility study «8S conducted to 
deteraine the iipact^gto/ sgencia^ and- 
• o;:ganiz«tions which ^»lew and apply codes 
and standards tc new x?cC8tructlion and aajor 
renov'ation projects affecting tclleges* and 
, universities • ability tc use and conserve « 
energy. ..C A quesfricnoaire «as prepared, 
setting fcrth tfco theoretical sodels (Major 
- Building exceeding l2rOCO,000, and a Major 
J Renovation exceeding J1C0,000) , and Mas used 
^as la basis f^r ^nforsaticn gatharing., -Tbe 
'prograH invclvfd a tiurvey of, f cor \ 
representative - states : (1) 

California — Boderate clivate. Vest coast; (2) 

Maryland — BOderate cliaate, SaBt coast;, (3)^ 
« Michigan — cold clinate/beating region. Berth; 
* and (a) Texaa— vBra cli tata/cccling rog,ion, 

south. H^thin each state, four in^titukiona 

Mere-aoaiyzad, qba fcoa each o4::::%he foll^Ninq 
' .types: (1) ^t¥0 year putlic ccBBunity or - 

junicr collaga; (2)- fonz year public college; 

(3) p6blic univaraity; and («) four year, ^ 

privite coHege/oniieraity. The 

racoaB«ikdat"i«««i-arfd ccnclusicnB of the survey . 

are contained in the Exacotive Snaaary, 

VoluBB I. The Scurce Data ar^" set forth in 
. Voluae II. (16 rcferencaa) (frci Prcgraa 

Objective) 



Availability: mtXS 



Atelsekf. F. J. : GcBbcrg, I.L. 
Aaerican council cn Education ^ 
Addxres^: One Oupont Circle* Washington, DC 26o36 
Energy costs and Energy conservet^ion T>rogr,n;s in 
colleges and Dniversities: ,1972-73, 19%<4-75 



Mo. 31, a7 p. 



Higher Education Panel Reports, 
'Apr 1977 

Sponsor: Rational Science Foundation; 0. S. Dept. 
of .Health, Edocaticn^_4nd ^Welfare, Office of 
, Education; U.S. Dept. Of Bealth, Education, 
and welfare, national Institutes 'of^aealtb ; 
Energy Task Fcrce 
Abstract: Based on a survey in which 563 colleges 
and universities responded, incroases in 
energy costs in these institutions between 
acadeaic year 1972-1973 and acadeaic year 
1974-1975 are detailed, and energy 
conservation prograas are' described. ' Qotweon 
these tvo years, total energy costs *roSe 70^,^ 
froa^$555 Billicn to $9^ti aillion, but total 
energy dio^.soaption decreased 6H, froa,,'4.25 
billion t^heres to a. 01 billion theres.' During 
this period th€ largiest increase in per-unit 
cost occurred for^ (163t), folloved ty 
coal (126%), qas (fUt), and electricfity 
(57t).. In both acfadeaic years natural gas 
accounted for dSK of the total energy 
consuaed; ele<;tricity and. oil about ,20^^ and 
coal approximately 10%. college^ and 
universities ir the East and South suffered 
^ the {greatest increases in total energy costs 
(9ft% and eai* respectively,). The HidweSt and' 
West experienced sBaller increases (461 and 
tJOt, respectively) - Th6 energy costs per 
student rose 571, f roa*: $79 to $12«-* Three j 
types of censer vat icn prograas are defined: 
"quick fix," in/ol ving'obvioug aeaaurea that 
provide significant ^ergy savings at little 
cost-; "retit," involving engineering analyai»6 
and BOderate alcunts of capital investaent; 
and . "systeas convert," involving aajor . , 

changes, in syateas and design and substantial ' 
capital in ve3t^ent. Host of the institutions, 
surveyed have rlapleaented quick fix aeasures 
^ which could be'put into effect by the 
physical plant eanager, ,'but have not 
iapleaented quick fix -practices that r^uir^ ^ 
the cooperation of the institutional 
coaaunity- Although aost respondents fe\t 
that refit aeasures should be iapleaented / 
farther, feu reported significant progress in 
this area. O'nly one in five institutions has 
* upgraded Its boiler/chiller plants by ' 
converting to alternate fuel Sources, r'^bout 
X 50% of the respondents reported holding 
interruptible gas contracts; aa% of thcs^e 
experienced soae curtailaent during 
1974-1975. (BTB) ' ^ 
Availability: Higher Education Panel, Aaerican 
council on Education, One Dupont circle, 
Washington, DC 20036-. 



^ AuWtin,'-'*. L. ; Winter^ s.D. 
f LaWrence LivcTraore Laboratory i 
^^Adareas: ^Liveraorf, c* 9«550 

o:s. Energy Flow charts for 1950,-1960, 1970, 
1980. 1985, and 1990 ( 

Report Ho. 0CaL-.5l<J87, 18 p. 
16* Hov 1973 

Sponsor: n.S. Atoaic Energy coacilsQion 
Abstract: Energy flow charts for the O.s. , 

shoving the origin and disposition of energy 
.for €he years 1950, 1960, 1970, 1980^ 1985, 
and 1^90,, are presented along vJ.tb a 
, discussion of their developaent and the 
. ii^pLications of thi^data they represent . An 
appendix d«acrifcesn^he construction of one 
chart in detail, .serving as an exaaolc of tho 
aethod. (Auth) ' 
Availability: HTIS, 
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Balach«odrfin» « 
Illinois Onit., Library 
Jkddress: Orbaoa, JV^ 61801 
Bn«rqy statistics: .1 Guide to 



Sovcces 



Ccuncil c£ PlaDnlng libcaciatsa^ lSCbaD9« 
Bibliogcapby Tlo. 1065, 51 p. 

Jan .1976 - , 

AtAtract: Books and periodical pablic^tions 

providing stati^tica^l .data on «c«i^gy haiF« io 
recent years aushrooaed treaendcasly, in ^ 
respcnse, no dovtt, to the increaaisg deaand 
— froa p€opla Involved in research on various 
aspects' of ancrgy. Thia pabXication is an 
atteapt to coapila a aeltctadeaod acnptated 
goide to 16,^^aticn3X acd intccsaticual 
soarcc's of atatiatics ccverin^^ll foras of 
energy such^-as ccal, elactxicity, nat^aral 
g^s, naclear; power, pj^tcclena, aolar and 
f other' aiscellanecoa type*. phile each of 
the^e foras ace daalt with aeparately >ind in 
confildecabl'e detail, th^t f J^rst aectlon covers 
coapcaite f oocces, i.e.* soared vhdse 
coverage extends to/all foras. cf energy. 
VithiD each section, the arrangaaent Is 
strictly alphabetical. Other csefal features 
of this gaide are a subject itJdex, acd 
directccy of pobliabers. (fro a loi^rodac tion) 

Availability: Council cf Planning Librarian.s, 
P.O. Bai 22 9, HcDticellc, H 61856 $5.00 



iitelhiative Energy Strategies held October 
197«, BIT Press, Caabridge, HA, ISBB 
' 0-262-23076-3^ 567 p. 
1976' 

Sponsor: national Science FoanAation 
Abstract: The Wockahop on Alternative .Energ^ 
Strategies (SABS), which fftt*t convened in 
October 197a, is an ad hoc, international 
project with ever 75 paictficipants f roa 15 
countries. Thila firsti technical report of 
WARS presents pi^ojectiibns of energy deaand to 
the year 1985 and detailed 1972 •nergy deaand 
data for 13 countries (CA^s'da, Denaark, 
Finland, France, Geraan Federal Hepubl-ic, 
Italy, Japan, Betico, the letherlands, 
Norway, Sweden, the Onited Kingdoa , ' and the 
' ,a.S, ), Energy deaand projectiohs are made 
under five different scenarios based on a 
nuaber of factors,' including econoaic growth, 
|6norgy prices, and national energy policy. 
Part ,1 of this voluae contains an 
Introduction and Overview, the Workshop 
Hethbdology, aTd a Suaaary 6f the Rational 
Deaabd Studies. In Part' II each chapter 
' ' cove/rs one country and includes in overview 
s^ltlion; f aetbcdology section; an analysis 
section^ and a sectionr containing suaaary 
tables, ^nd detailed worksheets with economic^ 
efficiency, and energy-use data for all 
^sectors (transportation, industry, 
coa'eercial, public, and .residential) . (ETB) 
Availability: niT Kress 

^ -0 ■ • 



Balachandrao, S. 
Illinois' Ooiv., Library 
Address: Orbana', IL 6180 1 

Erergy Statistics: In ffpdate to Eitliography Ho- 
1065 

Ccuncil Planning Librarians Ezcbange ^ 
Bitlioqcaphy W0»' 12«7, 22 p. 

Hac 1«7 . * " ^ , 

■Abstract: Citations to^SO pcblicatieps containing 
energy data ace presented Id tfi'Is 
biblicg^ca phy. The typee of statistics 
covered in eac^ source ace descried. ^A 
subject Indei i\ provide*. (BTE) 

Availability: Council cTf Planning Libracians, 
P.O. Boi 229, noDticellc, IL (1656 S2.00 



Ball, ^S. J. , . / 

Cak fl^^e Rational Latoratory, instcaaentation 

anS ccntrole Division , ■" 

Address; Cak Bidge, TH 3782,0 . ^ 
Experiaental Investigation cf Betccflt Cptions 
•> for Hotile Bcaes 

« *i . 

Report Ho. CBMWCOII-9, 34 p, 
Har ^977 ' , 

Spcnsor: Enfcrgy * Research and Develcpaent^ 

' AdainisTtration, tivisioc of Buildings and 
'Induatjcy; Federal Energy Adaindstration 
Afcatra<^t: A aobile Ijcae locat^4 in'dCak Bidge, 
Tennesaee, waa tcste^ tc detecaine, its 
energy-ose characteristics *foc toth space 
heating and cooling. The aain objective »*as 
•> to det«keine tba energy eavlngc that can be 
achieved by the addltioc of retrofit iteaa 
audh as stoca w^ndCwa, akirting, and extra 
insulation and fcow theae .savlnga vary with 
wetfthac conditlcns. Aoalyaes cf apace 
heating data ^how t.bat e^cg'y aavlngs 

aroacbing car be achieved, but analyses 

acaca cockling data wece inccnclu^ive. (2 
Preferences) (auth) . 
^'allablllty: J»TIS 



Baoilc, P.$. (od,); Silsor, C.l. ^ ^ 
Energy Deaand StudiiAi: Hajcr Ccnauaing 

Countries. AnMyeas of 1972 Ceaand and 

Projections of 1'^8^ Deaaod 

First Technical Bepcct of the flcrkahop on ^ - 



Batey, J.; Ga2erro,'V.; Salxano, F.J.; Berlad, 

A.L. * ■ - ■ ■ 

Brookhaven National Labcratory 
Address: Opton, HT 11-973 

Energy Hanageaent in. Residential and Saall 

.Coaaerclal Buildings. Annual Report, Fiscal 
Tear 1976 . 

Report Mo- BHL 50576", 60 .p. 
Jul 1976 . ' 

Sponsors Energy Research and Developaent 
' Adaini^traticn 

Abstract: The goal of the present progr^ir is to 
diivelop the tecbnical basis tor efficient 
enWrgy use in space heating of residential 
and Saall coaaercial buildings. Part One of 
the report describes^ efficiency aeasureaents 
perforaed on conventional residential 
oii-tired hct «ater heating eguipacnt, 
including both steady state and cyclic (part 
load) efficiency deterainitions. A list of' ■ 
preliainary recoasendationo for retrofit 
actions to iaprcve eff4ciency is provided at - 
the end of Part* One. A suaaary of work 
carried o'flt rin, th^ areas of theraal atocage 
, aedia^ fenestration, and building theraal 
dynaaics is pi:e^nted in Part II. (9 
referenced) (anth) ^ . 

Av'ailability: RTIS 



^aughaan, H.l,. : Jcskd*, P.L. ^ 
■ nassachusd.tts. Institute gf Technology, Energy , 
Laboratory « ^ 

Address: Caabr idge , HA , 

Progress Report on Energy Systoa Bodeling - 
Interfuel Coapotiticn 

Report So. ;PB-239292, 2<l p. . . 
Fab 197 a /.- \ 

Sponsor: *!l*tional Sciende Fo»vuVa|^ion, EA^^H^Prograa 
Abstract:, The EnoraV'^SyMtoa (lodaling pcGgiTaa ip 
addressing ifiEu-3 of intelcfuel r.ubst'itution 
on the national and state le/el. Thia. is 
iaeing done via the construction of policy 
planning tjoola that ^an bo used for analysis, 
and. etaluatioD cf policies that iapinge «pon 
the econoaics and invoataent .strategies pf 
suppliei?^ and/cr coiyiuaera of vacious 6h<?tgy 
producing and consuaing aubsec^orat;^ The 
steps involved in such a process ifl^ludc 1. 
- the d^elopaent of conceptual aodels; 2. the 




identif Icat ioo of data ^«ed8 acd eatiiatioo 
of ttim tolflelfl; 3. ao atae«t«ot of the lodcl 
Validity; 4. tecting ard aalog the ■od;el -for 
prediction aod policy aralysia't^^ ace that, it 

. V actaally baa th« deaire^ capa^illV 
« , finally^ 5. iapleaentation of tb4 
and reaalts. This papez diccacaeJ 
approach <SecticoII}, the pccgcei 
(Sect^ion III) « and the future di/^^ 
the effort (Section if) In thi* prcgraa. 
^ '(aath, froa Int-rcdoctioc) 

Afallability; BUS " 



Baoghean, . : Joslccv, P.L. 
^Haiaachuaet^s Mi^titote* of lachnolc^y 
Addpese:; Caah/ld^«r flA ' 

fhe ZttectaM Faal Cricea en Besidential 
^ Appllanee cljolce in the Onited States 

Xand Kconoaics, 51(1), pp. «l-a9^J«b. 1975) 
, ?ek 1975 * 

Atatract: The effect cf fuel prices on fuol 
choice decisions aade by residantial 

' , ycoASueers is estia&ted fcr space heating, 
water heati^ig, ccclcing, and clct^es drying. 
Thes^vcrergy asa^k? categories account for 
about BOX jSf the energy consnacd in the 
residential sector of the 0,S» A aodel is 
developed to analyze the -appliance 
alternatives. It is concluded tiiat fuel 
prices are an iaportant factor in appliance ■ 
choices. Theae results ii|ply that 
possibilities for fuel anitchicg in the 
residential and coeeercial sectors should net 
be cverlocked when foraolating energy policy. 
(13 referencea), (BYB) 



^aug^aan, (I.L.; Jcskcw, P.L. » 
ftael!ach^8etts Institute of lecbnolcgyk Inerqy 

Library . . ^ i ^ ' 

Energy Ccnsuepticn and Fuel Choice tj BesideatiaL 

and C<^aercial Ccnauaera io t ha On i ted States. 

^rt MO. niTrEL 7S-C2J^\ 31 p.» ,^i>p«p^"yi^^^ 

;aee title was piesented e^t^^tl^^&nieTiv^i^is oj^^C 
Energy Hodeling and Forecasting^ &ctlteX;^, y' V 
CK^ June 28,' 197i| , / .-^"'"jA^^. 

2C >Ilay 1S75 ■ * ' . ' 

Abstract 'i The authors specifj^and aitia^ey* " '^^t^ffv.?^ 
aodel cf total erergy ccnsuaptlon lii tlhe 
* residential and ccaaerclal aectcr&'lnr the 

United States, acd the distriboti.6n ^f enef^jr^, 
» consnapticn aaon^ the three era^^y /£ouz;ce's * / 
used eitensively there: gas, (^il/and ' 
elertxjLcity . I»v ,t|ieir ccncept^'ajAzation of 
^ thy fuel-choice ce^islor, the/ccmsuaor ■ • 
dec isict- Baking process is cysLOsed of ttoo 
steps:'' (1) the consaaer deciidea on a level' 
, of energy ucing cervices t bet /he de sites 
> based on the prfce' of ener^y^-^tbe pjrices of 
other goods^and cervices / a^d • bcusehbld 
incoae (this decision dcti^^s the' eipected 
level of energy that will/be ccnsuaed) ; and 



distribution aaoni fuels. 
^ (fcoa iDtrodnctioD) 



(20 references) 




(2 ) t*e c on s user ' t h en ^ <«Vs t C; ?ind vv* - " ^ ^ #*'iV'> -'-Kj* ^/ 
coebiratlcn of fuels )that will provide *t1ie^e7f^^>/rs^/ 
sources ecst cheaply/ y^bvi^uajj,. this ' ' ' 
two*ate$ procadure id Act coepla'tely 
recursive in realitry,/bot has strong 
iiiaultaneitiaa astfbcifatad with *it. ... The 
first aecticn ot Ahf papar sata up the basic 
■odel that is..ua4d/for astiaatlcn. ^ . . . 
Sacticn Twt> pce^eiyia a^tiaatea of the ^ 
paraaetars of Jtbiia ^del baaed cn tiae^ 
serlea-crcsa -/ac/tioB data for 49 states for 
■ 19$5— 1572. third section uses th 

testiaeted r«la,eicnahips tc aalca projecWons 
of total en4ri4*y con^aaption and tfuel ui|^« 
for the re^i^'antlal and ccaaeicAl sectd^ 
tased cnyfii^e possible acenacics thij/^ 
future of 4'ndividual faal prlcas. 7&fad/iging 
relative ^to'ergy; prices ^irelatlva to tn^* 
priccfi^ of'. other goods and services 
N^elMrive' topeech oth^E) has prcfoun^d ef fe<:ts 
Che 4evyi. cf cnc»c^^ ccnsuaption/and its 

/ 



Baoghaan, n.L.; Joskow, P.L.'; Zerhoot, F.S. " 

Basoiicbasetts Institute-^of-- Technology, Hnergy. 

Laboratory " » 

Wdre«s: Caabridge,. HA 02139 

Xbtecfttel Sobatltution *in the consuaption of 
Bfiergy in the Doited states. Part li 
Besidential and Coanercial Sector 

e 

Rapprt Bo. I1IT-EL 7«-002, 90 p. " ' . 

25 Vayv l97<» 

SpoDSori National science Foundation, BAIN Prograa 
A'^tract: Eteaalts for the deterainants of energy . 
con^flj»^tion in the residential and coaaercial 
^MCtor^n the Onited states are presented. 
Rirst; a discussion of the conceptual aodel 
Qand 'for fuel choice decisions is presented. 
Then, eaplrical results are given for 
, appliance choices in the residential- sectot 
for four selected appliances jind for the 
"fuel-split" cf aggregate energy consuwpkion ' 
aeong the three fuels used in tho reaid.eptial 
and coaaercial sector. The own-price a^d 
cross-price elasticities are estiaatcd and 
, discussed. Neit, the paper discusses the 
deterainants cf total energy 'd^aand in the . 
residential and coaaer.cial sector and * 
^ " presents eaplrical results for a siaplei^low 
adlJustaeht aodel. The long run price 
' elasticity cf total deaand in this sector is 
estiaated tc be about 0.5, while the short 
run (one year) v^lue is -0.15. Finally, the 
^ estiaated ralationships are usea to sake 
-projections -to .1980 for alternative price 
scenarios. These results show that ^ 
• signilncant consuaption responses to changing 
foal pt9ic«fs can be eipected and, farther, • 
^hatscae states are auch aoce draaatically 
iapacted fhan others- (lA references) (auth) 
Availability: ITIS ^ ^ ^ ' 



Beattsoliel,' B.H. ;i Bee^(0^>,f VJ.-; ^Yoneaura^ G. 
tr.St -D0pti^r0r'"-cSai^erc«ff^atic Bureau of 
'•■ St^andards, -Institute for Applied Technology;^ 
Center for Euilding Technology . 
" Address'; Washingtco, DC ?023« ^ \3a». 

' (lodif icafion of fluorescent tuainairos. for Enorjj*:^. 
"■i^- - Conservation * > 

■ ' ■ ■ / ' . > 

«^ fieport Uo. COM-75-11365, lUfe TH-886^ 18 p. 
Oct 1975 

' Sponsor? Federal Hnergy Adainistration 

Abstract; Reducing energy consuaption in ciiijtiiu; 
buildings by retlucin^ the nuaber of laapf 
presents techtHcal probleos wh'en tdVe than i 
^ ,oiie- fluorescent leap- operates fro«^ a sirngle 
.failla(s.t. ^A preliainary investigation was , 
Mde wfcereby capacitors wece substituted for 
^ne fluoresoent leap in a two- leap laaioair*; 
/ vhich 0P«r^tpdL witli a 'single b^llaat. tmder 
- ./» ojiti'Bua conditions, lighting efficiency ^ 
(foot-candled per^wattj was nearly as high at 
reduced power input ^s it was with t^o leaps 
operating boraally. NO failures in ^.igktimg 
equipaent or capacitors occurred and no fire 
fa&xards> othar safety hazards, or other 
^ unsatisfactory occurrences were -observed. A 
aoro ^thorough investigation involving a 
nuaber of paraaeters is needed to ascortax.i. * 
tha feasibility at this ao^if icatlon . (^ut'hj 
Availability; NTI£;/alfio ayailalfle froa GPO 
$0.65^, SD Ca(, /no; C13,C6;886 



Bell^, H. (ed. ) 

Brookbaven Kation^al Laboratory ■ 
Add^ss: Opton, NY ■H973 
Sourcebook for. Bncrg^-.Asseasae nt 

Deport no. DIIL-504e3, 204 p*. 



Oec'1975 

Sfcnsoe: Bnecg; Seseaccb and 0««elcFa«nt 

adiiiiatraticn. Office cf the Jssiatant 
Ad.Binifitcatoi foe PlaDDing and AdAIysIs 

'Atetract: Ad analytical appioacb ia presented 

vbich. ia tcoadl; applicable tc the aasessaent 
of energy tacboclogica and (Oliciea • Uae p^ 
tha Bafacanca Znargy syct«a apftoacfa paraits 
thm axaaioation cf the <cODcaic, 
cnvirofiieotal, and caaoocca iaflicatioas 
raaulting fcca the aubatitaticc of cna fuel 
or technology fcr acothei. Included aa toola 
for aucb analyacc are tta oecataacy data and 
aethcdology/ a& n^ll «£ e a«t cf Reference 
Energy S^eteaa (i.e., network lapreaentationa 
of the aa^or coapcDeDta cf tba energy ayatea 
for giv«n years apeclfyic? leacorce 
coniuaption, fael tranafCCtatiCD^ ccnveraioD 
pc{)ceaae6, ' and eod aaea) cover log tbe 
19'7 2'2Cj^O period %o aerve aa bA^elines for 
the perturbfltioc analyaca cf ; irtereit, (71 
leferencea) (aotb, abstract dt°dified) 
Availability: STIS' ^ . ^ 

. - •■ / • 



2etiq, C. A. ^ 
-^0.:. Dept. cf Ccaaerce, VatfonAl Ecreau of 

Standards, Znatitate for .Applied Tecbn9lo9y 
-A^Sdress: Has^lngtcn, DC 2033H ^ ^ 
Cqnaervatiop Tia Effective Dae of Inergy at the 

po^n^ cf CoDSUBption 

Beport ao, NSF/BA/N-73-180, paF«r pieaented at 
Fsr ccnfeiency "Inergy; Oeaaod« 
Conservation, and Inatitutional Pcotleaa,'* 
held' at HaaaacbOBptts Iistitate of 
•Tecbnolcgy, February 12-1*, 1973, published 
in proceedings, Haciakii, H.3> (ed.), pp. 
1167-982 - - 

1$7a 

spcDBor: Rational Science Fcnndaticn, BANV Frograa^ 
Afcatract: Bethoda of conserving energy at the 
point pt conaoaption ax« ex'plcsad* Socq 
exaapies cf cppcrtanitiea for iiproving 
effectiveness o£|renergy conisoaption in 
buildings are diiscaascd under tbi^ee general 
areas: dcsigo (Incrudicg insulation, 
feoestratioo^ Selection cf beating and 
ventilating equlfaeDt, etc.) : ccnatcact ion^ 
> practices in lapleaenticg design; and 
dccupabt practices in using buildings. 
iTndustrial energy consuiption has not been 
studied thoroughly. . Hary fairly, siiple 
aea£uires, sach as plugging l^aks in air and 
jSVfsaa lines ^nd turqishiog atcaa'at the - 
-/required teapef^tures and (reazcres, cou^d 
/ result in considerable cnei^gy ccnservation. 
& Dataware cited tc support' the fcelief that the 
practices aod eguipaert used ir v&rious . . 
industries could be subctautially iaproved to 
> conserve energy, and^in aany cdaes the 

{aproveaents aould^te econoaically justified. 
Additicral loforaatlon CD aays to conserve 
energy coupled al^h 'acre effective technology 
of aateriala and aachlnary ahocld reault in 
Bubatant^ai energy aaviogs in both the 
'reaidential and industrial ^eectcra. (16 - 
' referencaa) (BLh) 
Availability: nil Praas, faibridga, HA S25.00 
for entire p^ocaeding? 
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The 



Abstract: The seasonal operating cost of a aaall 
oil or gas-fired boilet ov furnace< depends 
upon the intrinsic aerita of the device 
Itself* the appropriateaess of its capacity 
and cycle characteristics to the iaposed load, 
cooditionv, thi9 weather characteristics and 
heat loas characteristics of the building 
being becited, and the control philosophy 
eaployed. The current atudy provides the 
bases for dcapariog quantitatively the 
seasonal operating costs of ^arloua specific 
space heating aoVor <3o*®<stic hot vatec^ 
sys^eas, as iofluencod by the device ^ 
specifics and device interaction with the 
space x;ond itioced systea that it serves, 
resulting forealisa is applied to various 
space heating systefs. Quantitative cost 
coaparisons arc presented. (6 references) 
<auth) 

Availability; HIIS • \ 



Beraan, H.B.; Gr^ukard, H.ff. ^ # 

Band Cocp. * 

Address: Santa Her ica , CA 90406 

A nodel of Besidential Electricity Conauvptlon 

Paper No. F-S063, paper presented at the 
operations Eesearcfa Society's National 
Beeting in San'oiego, Noveaber,12-m, 1973, ^ 

■ ^ m p. ^ ^ 

Jul 1973 

Sponsor: Hational Sciance Foundation, BAHN 
Prograa; California state Asseably ]%>j 

Abstract: Tfai^ paper exaainea the iapact of price 
increases of electricity on different incoae ^ 
classes' of' coosuaecs in the residential * 
sector. Residential electricity consuapti^ 
in Los Angeles in . 1970-1971 is adalyxed.to 
provide es'|tiaates cf electricity use by 
incoae class.: Future consuaption of 
electricity ib the residential sector of Los 
Angeles Is .eatiaated; vith and- vith<^t 
electricity price increases- several aays to 
aitigatxj the ef fects of the pric/B< increased 
on lov-incoae groups are disc^^^^d. (27 
refererfces) \(HJG), - 




Berry, S.A. (ed.) \ 

U.S. 'Dept. of ccaaerce, lfa«v|Lonal Bureau of ^ ^° 
Standards, Institute f,pr Applied Technology, 
center for Building Jeij^nology , office of 
BttLLdijig Standards and Code Services: 
tfatipoal Conference of States on Building. 
Codcis'^iand Standards , ^ 

Address: DOC, Washington, DC , 2^^234 

Eaergency Vprksfaop on Energy Conservation in 

Buildings. National conference of States on 
Bail'dlng Codes and Standards and National 
Bureau of standards Joint" Eaergency Workshop 

^ on Energy conaerva'tion in Buildings Held 'at ^ 

:^ the U.S. Oepartaent of Coaaerce, Washijigton, 
DC, on Jnne 19, 1973 ' , " 



COH-75-10766, HBS-TH-789-1, ,31 p. 



Berlad; A.l.; i.in, U.C.: Eatey, J. 3 Saliano, , 

vf.j.: Yu, H.S.: Hopp>e, B-J.; Allen, T. ' . 
Brpckhavan' {rational laboratcry. Dept. of AppHad 

Sciancj^r St at a Upiv. of »*k' Tcrk/ ccllege of 

Eagino^jrlDg anB Applied ^Soriocaa 
A'ddress: BHt, DFton> NT .11973; SOJi^, Stony 

Brook, JT 11794 
Seasonal perforaanco- and ^nargy Co«^ of oil or 

Gas-Flrad Bcilaro nnd Porns^i 



Beport NO. PBL 50647, 6> p. 
' Bar 1377* ^ „ 

Spcnsort^ Eivocgy Besearch *i^nd Develcpp^ap 
Adainlstrat loo 



Beport No. 

Jul 1975 r 

Abstract: This rep(Jrt copVains the non-technical , 
presentations glven^ at the National 
conference of Statea on*.Building^Codes and. 
Stan^ards/iatlcn^Jl Bureau of standards Joint 
■r^Eaerqency Workshop on Energy Conservation in 
Buildings. Praeantatvlona included in this- ; - 
docuaent are thosa of. other Federal Agenciea,, 
^ States, technical accietiea and i-fiduatcy > 
. orqanizationa,. Tbia docuaent is a coapanion ^ 
docuaent to iVs Tecjinical Note 789; ' 
"Tecl^ica^ -Optlcris for Energy Conservation in 
Bailditye.** (6BA) ' * ' ' . , 

Availability: HTISj'alao available" froa 4^0, SO 
catalog Bo. ' C 13.46: 7Er9- 1 ■- 
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Bhagat, H.; Jcnes, H.G.Bl 

BEookhaven Matlonal L«boratciy, Deft. c£ Epplied 

Science, Inocgy tolicy Analyalt Groop 
Address: OptoQ, 11973 

SlBulatlon of HesldiDtial Energy Ds« aod^Ita 

^ D«p6ndelbce cn La^d Ose and Economic Paraaetera 

a«(ort Ho. E»t- 19307, Paper preae-nted at th^ 

■eetiD9' of the CperatioCt Feseaicb Society oif 

Aterica/Tifco institute of Banagctent Science 

in Sao Joan, loerto Bice, Octoher 16-18* 

197U, 32 p. ^ * . • - 

Sfcncor: Matr-icnal Science Fcondaticn, fiWiV Prograa 
Atstracty^ The present enecgj crlslc has ; 
^^^^^ intridoced a nev diieusicn to land'use 
f planning. To bt feasible, a land ase plan 

•uat h€. deT€lop€(3 with energy «opply and 
' associated entircnaental effects included as 
constraints. Thir paper dlaco«eas the 
simulation of r««ldonti«L energy ccnsuaptian 
and its dependence on land use planning " 
variables like hcusing type, cize of hoase, > 
and fa»>ly income. (ii ceferences) laatfi) ^ 
Atallabrlity: MTIS *' cn 



Bccz, Allen t 9a"ailtcr Inc. ' " 

Address: «733 Bethesda Ave^,' Betheada , HD 20(M « 
An Evaluation of the Econciics and Ifficiencies 
of Heat P'uap and Gas PtiiqJ^ce Space 
Conditioning Syetens Oaicg Ccal as a Prinaty 
Sobrce cf Fuel - , ' 



A«g't976 7 ' 

Spcnsor: . Fnergy Research and DeVelcfaeift 

Adainlatration, Elvisiot of. Buildings and 
Industry ' Conservation 
Abstract: The cqst acd efficiency c£ three 

alternative spAcc conditioning eysteas are 
' ■ evaluated and ccf|)ared. The syste'ts unc^er 
study are: (1) a gas heat pa«f ^fueled by 'a ' 
substitate natural gas ISHG) derived. froi 
coal; (2) an electric heat puBf with 
electricity supplied, thrcagh ccal-fdred power 
generation: and (3) a ccnventicnal gas 
furnace fueled by SUG. A .aathetatical aodel " 
tepresenting the costs cf each . syste* xa 
devel<5ped tc deternine cost and' ef f iciehcy of 
alternative sy'stens. A eenaltivity analysis 
considers the variability that could occatf in 
. inpcrtant factors for each 8ye.teB|aand 

determines the lipact of this tari^b£lity on 
costs and efficiencies- No one «|f^tea is ' 
found tc have a clear eccncaic Cr^fficiency ' 
advantage ^n all locatlqgpj.cr ODdet^^Jrtrl 
opeifatir'^ ccnditicna- l&tS dccuneriS^ii 
'^organized into fcor chajtere: Over view' and-v,, ' 
SuBsary of findlrqs; Hethodolcgy f or - 
Evaluation of Alternati,»e Space Conditioning 
Syatees: Saaple Application of the 
< Hethcdology tc a\Speci£ic Cliiatic Region; 
^and .Seaaitivity Basults ito Changes in Key 

Paraaeter^^ (©-g-, Fegiot, Fuel Costa).' 
^ Append ice's are include^ on heat puaps 
. (definition ^nd cperaticn) , entironaental 
iapacta aasoci'atcd n'ith the. ccrv»rsion of 
coal to SNG. and .to electricity, coafaricbn of 
alternative end»uae device financii^g 
strategies, and input vaiiablea. luied in 
illustrative application! of the •odel»-^(3a^ 
reference a) (BTB) • ^ » ' 



Boo«, Allen Applied {i;^e%cfa,r a Division of Bciax^ 

* Allen ft Haailton'inc, 
Address: 4733 B^tbe«dA Ave..-Betbaade, HD 20(y^^^. 
Cc«(ari8cn of the Aaauaptiona, Bethodolcgies and' 
Conclaslons o< Three Batfidentlal Space. 
Conditioning SyetAaV Studies 



Division of BoildiMS and Coaaftnitiy '^Syeteaa 
Abstract: 'This revert </o«paro3 thii rocults, " 
assusptlona, aod sethodologies of three 
• todies vhich analyze the r<^ilatlve costs and 
^ ehec'gy effiCieocies of eluctric aid gas 

re»lde#tJ;a \> space conditioning systpss/ The 
.stodies'are:* "An Evalaation 6f the Bcbnoaics 
and'Ef f ictenries of Heat Pd'iip-.and Gas Furnace 
Space Conditicning sVsteai Osing Ccal as a 
Pciaary Soarce'of Pjjel,* by Boo2, Allen & 
HjM'i^ton. Inc. , ^ug^t 1976: "Coaparative 
5^ace Heating Cpsts for Gas and Elpctf^ici ty, " 
- by norther^ lataraJ Gas qonpany (NHG) , flarch - 
1976^ and ."A Fcssil,rael cboice--To 
' • 'WfflWctat^e Gas or Generate Electricity," by 
P^PMic GAfi and Elfectric Coapany (PGBE) , 
^ Febraary ^3, 1S76. Ba^h of these -stadi,e3 has 

dif ferin^t coc'closions- This docua^t trios 
• •to explaiik why thejee are differences and also 
pinpoints tl»e laportant factors that sh'ould 
be taken into consideration in studying 
alternative space conditioning s^ysteas.^- It 
is noted that a larcfe naaber bf^lapottaat " - 
datA assakptiVns rud >aetailed stateiehta o'f 
■ethodologies» used in the HHG and PG6E 
'"atadie's were not contained in 'th^report 
docuaents available f or ^use in tbTts analysis'. 
(BIB) ^ ' 



Brainard^ J.; Oavitlan, h/; .poettle, a., iv;, 
. Pali^d^q., p.p. :i . ■ 

Brookhaven National Laborat<jy:y , Rational Center ' 
for Analysis of Energy Systeas, Policy 
Analysis Diviafion o ' 

Address: Dpton, Ml 11973 

A Perspective on the Enecgy Future of the 

Northeast Onited States ^ / 

Report Ho- BML 50550, -220 p. ^ ^ ^ , 

Jon '1576 : ' ■ ^ 

Sponsor: Energy Be'search and Deve-lopneDt^ 

Adnihiatratltin, Division' of Bloaedical aad'. 

Environae^ntal Research ' T 

Abstract: The past and present energy ijupply'and 
deaand patterns for the Dpited States an<J. the 
northeast region are reviewed.. On the fcasis 
of detailed analyses of prasent ^ijid possible 
future saprpry and deaand' actlvit ies, ' 
scenarios for th* years 1985 and* 2000 are 
constructed and ccapared. Econoaic and 
eavironaental consequences ate also 
discussed- The principal findings are: (1) 
conservation neasures can reduce fuel arid 
resource requireaents in the Hoytheast .{by 
over 3a«{ f2). cil iaports are likely to"'^' 
continue to be a aajor energy resource ioc 
the 'Northeast; (3) A shift to coal and other 
alternate energy sappli^,- coupled with 
increased conservation, could coapensate for 
.a curtailaent in th*' use oV nuclear jfcuer in 
the regipn; (U). new resource technologies are 
capable of sopplying up to 20% of the 
region's energy requireaents' in ^ZOOO: and (5) 
ho single* supply technology or single 
^conservation^ strategy taken alone' caA reduce 
the region*s increasing dependence oh foreign, 
oil- Bather,- the creation of an acceptable 
energy systea fcr the regicn will require, 
effocts in -^any directions in teraa both of 
"reducing deaand and developing reliable^ 
. diversified sopplies. (fta rofeqcncoa) ^auth, 
at)8tractcaodified) * 
Availabilify: niJS 



v-p. 



»ov 1976^' . 
5pon»or::7-In^rgy lieaearch and Da»ellcpaent "a, 
Adaioistration, 'Cif fleets .Cense tvation,/ 



Brookha^pn Hatr^^al Laboratory 
, Address^' Opton, »Y 11973 

y'ttalanceil Progrsa Plan: Analyaio for Diocodical 
and Bnvironaent^l Besearchl Voloce 7-' 
'Conservation an'd B^ergy Efficiency - 

"o ft«Bort «o- BfiDA-1l6(TolT, 7), Pt.- I and II, 

' B»L-218a3, 209 p. " 
Jal 1975 . ■ 

Spoasor: Bnerg/ fiesearch an<5 OovalopBOBt \ • ^ 
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. Adtlnlatrat'lon, Citisiot of Blcwdlcal ah 
BnvlrcnaactaJ Research J <• 
Atatract:» BKetgv conlierYaacn .technologies 
- ©acoipaas th« eptlre epcctEOi cf buaan . 
actlTitiea: el^Bctcical aupFly; IntJost'ri 
coaeBrcial and rtaidential bolldlMfv 
. ttj^napcEtaticn.aDd varl^ioa-cfeElapf log 
: co.binatlcBi? cf .the^, ih't, zawirt la 
. con earned with these ConafETaticn 



technolcglaa .ahici appeac^to b« aoat 
iaportant in.tl,€ ' ^aar aid inteiaedlate 

contaiTnad 1,» t^-'prellelBaiy -Conaetratlon 
fJ*'?;^* J^*^' 5^.?^^ Aiai.tant 
Adaltoj9^^atcC't<1|/c«naei«tloi}. Ho»e»er7 

aupfbrt#^.^j;;,9;fc|,;^r^y^deEa^ .a^anclffa and 



terps. 



S;![rJ5;;J5'^^^^^ brief 
deact^fticn ^r^feafcfi cqnaervatlca tethnolog* ' 
and'an^a^oaacatZKMj of ^ ^ -^onoiogy 

l!!!fi>?^f'*?'^^^?^I?f*'""^«^ lifacta: both' 
bendil^i^L a«jVtf4tfcr«e, ihlch are eipected to 
accriit fro« tW raVteckDolbgj. Sectlo"^ . 
contalna a brief dlacusaiotf' orprobleas"- 
prlorltxtfa and. ,pj:<;gta8s. Section 3 con tn in. a 
"Proble.- Oef ialticV and -PrcgEa.^n??^ \ 
"nia "5«"*°««f<i-tc btftcoae a. p'art of.the- 

r^^ER Balanced jwgraa. P-lan - ihe need'^for 

:^!f!«r^"*^''*'iS'v«i^^ « ioat/beneflt ' 

analyaia ot eac'^'Erai-EfcnacV^d H 6 i project 
Is .esphaslx-^dK.^BM cciaeE,aticn ''r'^^ect 
techncloglea •l,lli;;.h'aTe D«t beaeflcial ' 
«"5;or»ental*l.fiict. cften the decision ^ ' 
whether or not tc: snppo^.t a particular R&D - 

cost/ten*flt eirailii^stKn. (30 ufertioces) ' ^ . 
(froe^SueeaEy) . . . r ' 

*vai,lajb^ty: HTia 



Btundrett, . v * ' 

.Elec^iclty cctfoch Bes«ffrc<c«ntEe- • ^ • 
.,Addr«*^fi: CapecKOcat, CKashlreV DK ^ ^ " 

„ Soec Eftects of The real 'tnaolJtion ort D«8lgn 

' 5anH975'^"*''^^f*^^'-"^^ ^"5). 

• *2 »n^*^fi^a^io^ cf InsuUtlonV 

at«andaras niH .ipAodrage custoaera io' 
'—accelerate. ccns^Svallco' thrcagh'^theEaal 

^nsulatfoD and Incnj^ase'persoftal Coafort at 
the saae^tlie. Coapatlscn of, iosalatlon ' 
• ^^"""^ l^"^ d«£lqn diiy.heat lo^s based > 

^ • indei.for tipth the ' 

, ' aealgner. and Cll'tjit; . "aidltldiftal rowT 

^^;!!P?"^\=*,^^"^'*'l.-i^b..lnablatloir bet'^^^^ 
roops Mill increaa^. efficiency. Doo^l^ 
> ^''9la2lng of ulndcw^ cffaxa Jioisture cofititol 
and inrcreased cc^fOEt. InaolatJon and 
. veatbeE stripping decrease beat loae by " 
.J^nUiatlcn U.J«V bat j.^ aaJoE losa is ^ 
<astaln^d jf hen wiftaovs are opaEa^ In el Id 
V ijeathex.; IrCldenti^l^aotEcaa cf heat 

(appliances^ adlar .heat* thrcagh irindows * 
water heaterfl, and body heat) a^re all ' ' / 
«,nhanced bf Insulation. *The diiiand for ' 

SeSsorrrn*J2rh"^^T^ heating. 
aeasoD can koth flecr^ased with qcbd 
.4r«ulatlo.n, (t3 Eliferencest; (CCK) . 



Builard, C. 8. : JTerendeenr' 8.1. ^ - 
IlUnols Ocl»., center , tor Advanced Coaca taction 
Addreaa: Orfra na . . 45 IBOJ • > ^ ^OpXion^ 

Energy oas In the cftiaerclai and loduatElal ' * 
Sectors of the OiS. Ecojcey, fs63 

S'rm5°' PB-235aa7, OX0C-CAclDB--?i-1(?;,;^66' p. 
Sponsor: Ifa.tlonar Science FcoatfKl&crf, BJUtI Progri's 
Atatract: Thia refort pEeaoDta detailed, analyses " 

of ^eneEgy uae in the- ccaSaici-al ' and ? 
' j;3i;»*rial aecjLCEt <?f vthf O.S. aconoafi ln ' ' 
; 1963, apd ot Int.caectoi. dependence in ^ergy '/ 
^ Bjaida^<>dlract oae, fu31 attention il^ 

^ paljV to the floK cf n^n-energt^goodf and the 
v> . . ■ . ■ ' 

• ■ ' ' • • ■ ■ 



. energy thereby faplied. The approach, whlOh 
liased pn energy input-Outpu't analyila. is 

ace ranked According to several eneroy-ase 

• • J-^i^**"};' 'V ^^«^^ct energy ose, 2) Sergy 
l-ntenslty of ythe sector's output, and 3) 
energy cequired in the ^ct^ual econoay to 
Pj<»**<'«j^5d?ector"a total deliveries to / - 
iJSHEiflr ^" Section. 3, a detailed enecgv" 
feStd^^SSK Inpato is given for each . 

, Availability^HTTS . • 4- * * 



\Cahnec8 Pubiifthing Co," . 

^inV'^n'nJ''^ D*flV«r,.C0 J90206 . 

.^V^:^^^8 Annual,.Cirectory of the Appliance ' 
■ . ^ Industry . ^ -« , 

> Annaai report^, ippllance' flanufacturer, 25(8) . pp. 

(June 1977) * v . ^ 1 • Fp. 

.Jun 1977\ - ' 

Abatradt; 7be Oirectoty* provides ,v Technical 
> • Wterature .Pile, with listings by category 

-. ofiSelect^d Esferencp or. product literalure 
, nov^ available; an Appliance i^ndea of <' 
^ NanUfaCturers^'and Private-Brand 
f Herchandisers; a Sopp^ieES*' Product index- 
and a Supplier locator'- The Techoidal « * 
* Literature File is olrganixed into theae 

^ Categoriesi IfateElals; Hech^nicifcl Coapohenta* 

and Pabricated Farts; controls; ""Fonenta 
Ele^ctrical/Electronic Parts, Subasseafilies- 
' A^hesives, and As%eably Egui»f»ei€:' 

. Finishes). Cheeicals", and Bguipaent; and 
^ ; ProductifcjQ Bguipaent and Supplies, The' 
, Appliance/ Indea of flanufactarers and « 

PrlYate^flrand fercVandJlsets incliid^^ 
Inforaaiion on: Major Household Appliances* 
* ^^lectric X)r Gas-Fir*d' Housewares: • 

EnViifonaental Ccafort Appltjuices^ Consuaer or 
Laboratory Appliances ; -and Tending or 
Coin-Oper'at«d'.->fi)liancesl For ea.ch of theS^ 
J . cat^^ocies, an alpBabetTca 1 listing -of 

' pcodtiets and the^coapanies that aake and/or - 
' 1 f w ^ * • ^^^^^ private .brandfi*^«re pcovidfed, 
; ^ The Supplier'a Br/duct iMet conai'sta of an ^ 
alphabetial listiiig of su|pUers products, ' 
^ Identifying supplier^^th^t sell each product- 
, applihnce industry: The suppliers* 

. addresses' and ph<ine nuabecs are listed Xn the 
^ . aiphabeti-ted. SappX^i'ec Locator/ (BtB) 
Availabi4lty; U.S, Sabscciptloi^ \ 



Carnahan, «, ; Pord^ K.w,; prosperett'i^ A,.-^ • 
Bochlin, G.I,: Bosenfelfl, A , H. :, ^Ifo^s / H ,H. • 
?*n^' J.E,; Seidel,. Socolon, b.rI' 

cmcient OSe of Energy:, h Physics perspective. 
A Beport of the_su»»er Study 6n Technical. . 
■ W^cts ofxEfficlent Energy Otilixati-on * ' 

Report Ho; PB-'2ama.- Sua.er Sj^Udy held in ^ ' 
Ja^^l975 ^\T ^^""^'^^^ P' 

Sponsor: AaeriJn Physical Society : Nat-ional' 
Sctcftica P^dation: Federal Energy 
J AdainiatiTrftron: Electcic Poi»ar Beaearcb 

■institptmr - ' • r *• ' ■ ' 

Abstract: Mlearch oppoEtunitiea ia .6Kyaica 

T5 5?^. efficiaift energy utilisation are ' 
identified,. Streaa la given to- the ^ ' 

^conceptual fraeenork of .thareocSyniiics/ 
^apecijll^s " a tool fpr aiaiissin^hc 
.erricr^ncy of the aanag^aent of lJ¥* quality 

Eleeentary guantitatlire aodels of 

eb*r7y-f4jo#B.in the Itoiise and the cax are 
. <, d^jelopedVJ The^repert eaphaaixes the - - 
. . -Jff''?'?^®J°^ "f" systems conq<jpta and neir 
V- - 5^*^* aan.agefcent 64 heat and of 

nei» diagnostic^instrimen^atlon. Further 
; tecJ>.nolpgies reviewed 4nclud« tte au^oatobil!e 
tlre^and suEpenaion, hot water .heaters, HtAC 
a'.' • ^"'^ cell as a coabined 'syatea 

^ ror electricity and heat, electrochemical 
processes, and ^rocessas involving aeparative* 
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work. (GRA) 
Aviilabilltj: 




Vhito HouA^ Vlbeaa fiocrotacy* 
, Addcoaa; Wiahiff«too\,, Dfc 20500 

Teit of the 'PWjd<3f4| •« Addtoas to tbo 
A»erican P«ople, on 3the. Bnec^^f . k'roble»i 



Circoil, T,^(S. ; Hath-hns, a.; falme^c, p.f.; 5t«rn 

^ . a. ^ ' 

BcookhavoB Haticnal labocatccy', ll,^tlonal Ccntoc 
tor ADalysia 6t Energy Systeie, Policy 
«ialyaia Dltlaicfl; Statt Dnl». cf. New York, 
*^tJiV»fcltute fcr Kn«rg,y Be««accli 
A^dlfeaa; BMl, Opton, NT 11573; SOMT, Stony 

V Brock, HT • 11790 
Th« Planner's Zmcgy Wockahcpi A nanual for 

BxplcElcg R«latl<cnfihlj:8 Bettt««c Land Ose and 
Energy ^OtiXltaticD 

Btport No. BNt 50633; 1 >2 pv 
: Jon 1977 

Sfonfior: Podecal Energy Adilcletratlon, Of f Ico of 

Energy CcoBervatlon ard Envirooaent 
Atitract: Hiceotly, protlen o^ eoargy-etjimii ind~- 
greatly ircreaaed ^en•rgI pritf«i have 
Introduced a lajcr o«h ccncetn Into planning 
and policy laking nt all letjeli of 
.govecnient. ,In particolar. It haa been' clear*? 
^ that the lagnitude and charact«r of a. 

regicn»a energy reguiretente are intiaately 
relatirt to the Bpatlal conf Igorati cc and lix 
, of land use activitlGa. Tc the degree 
Khlch they can chape thi futuri 
. " configuration* of reaidentlal, coeiercial, 
Induittlal, and tranapoctatlop actftlti^, 
local goveroienti and thel r planner^auat 
i give ae.rionajgiongideratlcn to the energy 
Uplicaticn^f those ccnf Igarationa in the 
flight of.futur* aoclal ^calt acd 
requlreienta. ..This Planner 'a lo^r^f^workbook 
deactibea a set c£ pii^c<dprea. thif 'ial> bo , 
used t.y local plannera tc carryiiTbt;, theii: Qnn 
coMuolty and regional- ipecgy Brmm^s^ ^ The 
choice cf land c«e activity pataWtera.Hwirid 
their relatlcn tc onergi use c hatectflSiiJatlca 
ate apaociated. ulth the noriil planning. 
concept! of land use deBiity, type cf 
re&ideatial d^velopient , ^ccii^jrcial . 
flocrapace, Indoatrlai c-alea and eiployaent, 
and ahoppln^ and »fork trip lergth*. a( the' 
aaa* tiae theae »iDergy-r(*lated intonaity 

• coefficients are exprea<e4 In a foira t^stt • 
pereita the analysla cf sjict^-tera .. 
conaervation itratogies sacb ac the retrofift 
of inaulation and the irtrodactlon cf new 

, technolcglei aach as aclar enetgy. An- ^ 

integrating fraicwog^Jc Is prcvldWd tc 
, construct tctal .coaiunl ty or acea ener/g 
^conaueptlcn'*f tof Ilea and futat« needa; 
. <exaaine cciipa tibilit b« Mieen'* acaa <• 
re^uireient/ ani the «nergy*^ 
supply-di-Stclboticn syatea aecvlng the area; 
and eva4.ua tff^ the lapllcatlona for-qnergy ^ 
use of th4Lpbyalcal con f igura t Icn of vu.ban 
suburban arM rural areaa Inclodlhg s 
- eleaents^aa groMth policy, dent ity# 
tranaportat ioD fysteaii, ccaauolty accvicv 
areas, and the deaiign and citing of buildinga 
^ and coaannltlea. Tmo caaea llloatrate the 
application, cf the Plan cat • a Energy Workbook'. 
The Long ^aland area la representative of 
■ajor auburtan r«giona thrcogbcot the O.S. . 

• M^ich hA%f undergone aajct groath and ■ 
developaent. A 'coBBUDlty redav^lopaent x 
dealgn in^.Tnadbb, Ariicra .ia typical of rapid' 
■and eajor laod uae devaJcpaent «i<hln" the 
envlccna of ap tilsting city. Oalng^odeat 
and accepted fioBan^iity dealgn coneideratioh a, 
energy aavinca in area daveJopaaDt cf up to . 
<J0.« are aatiaatao. Theae aaviDqa indicate ' 
both the ranga cf potential aaviaga and the 

* jneed tc explcre tpportocitlea for 

e«ergy-aavl n,g coaaunity design^, (6C • ■ 
references) (euth, .aha tractive aerified) 
Avsllab^llty; miS ' • ' 

- . ■ ■ ■ { '\ . ' ' 



Carter- 'J. fcV ' ^ ' *" • . ► 

fi^cutlve Office cf t^j^' Prei id^nt , Of rice of the 



(Apfll 1U, 1977) , 5 p. 
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V 



Vhlte House Preaa Beleaae« 

19 Apr 1977 . - 

Abstract: The Ptesldont -^coon^^d- the onuroy 
^oblea B8 a •challongoy t(5 the Ai^rlcan 
paVle, He 'Stated that/t*e a,s: cnurgy 
proXO^C^a Horse than i,t Kas in,. 1973^ hi;causo 
eoroNu^o had tccurred and gore tiae had 
paaaed Klthbut plai^nlag foc/the future, 
On^eas draotlc,. changes ar^oade to lower oil 
conaueptlon,^ijo stated tWt early In the 
•1980»d the norld will, be deaandlng acre oil 
than it can^ptcduoe. He outlined a policy oi 
striot c6^fl«r««tlon and eip&adod uae of coal 
,aod rensvible energy .aourcea, llk^e solnr 
energy. If the O/s. does not adopt such an 
' energy policy,; Xi say "face an econoalc, 
aoclal, and political crisis that will 
threaten our free lostltutlona," The 
propoaed naticoal ol^ec^fi^an is based on 
propoaals: (1) the goi^Hli^ont aust take 
raaponalbllity for energy- policy and the 
pteple sast^understand the oerlousneas of v.. 
situation; (2) healthy econoelc growth sust 
continue; (3) the environ sent BUat bo '' 
protected; the O.S. aust reduce Its 

vulharablllty \q potentially devastut In.j 
eobargoes; (5) the energy policy Bust be . 
fair,; asking egual aacrlficeo fros every 
■region, class of peopJo,. and Interest group; 
(6) energy desand stisV bU reduced through 
conservation (the "cog^^aiADe* of the 
proposed policy); (70?1JB should geivwrally 
reflect the true replacfei^«t cost of energy; 
(8) go vornseilt policies Bii*t be predictable ' 
and certain; (9) the D.S. aust conserve the 
fuels that are scarcest and sake the ao-st of 
th(^«e that are abundant; and (10) new, 
UDConventicnal sources of energy aust be 
developed now. The President set these goals 
for 1985; rflduce the annual growth rate in 
energy desAivd to leas thah.-^X; cut oil 
iepofts by one-half ; ^estabiiah a strategic 
petroleoe reserve of 1 billion bsrrels; 
increase coal production to acre th-an l' 
billion tone per year; Insulate 90t of c,s. 
hose^ and all new buildings; and use solar 
energy -in sore 'than 2 1/2 slllion houses, 
(BTB) 

Availability: »hi\e Houo'e, Press Bel ease 0 f f ice, 
^ ' Wasl^J^ngton, Dc^20500 ' - 
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Carter, J.E, 

Biecutlve crffii^. of the President, 

White Ho^i; Press Secretary 
Address: Washington, DC ^20500 \ 

Detailed .Fact 5heet: The Preside nt« s .2nerc> 
Progr-as S^T^St 
■• * ■ 

ifhitC House Presa 

^0 Apr 1977 1 - t 

AbatA^t: The Pre^Asnt addressed a Jqint 5ci;i.ion 
. of- Congreaa an>3|butlined a .national ernjrgy 
plan with the^followinf objectivea: in-the 
short ters, tc reduce dependence cn foreign 
oil and" to liait aOpply. disruptlona; in the 
sediaa teta, t<; Heatker»the eventual decline 
tt'^^o-the availafc^jXtty ot t^ld oil supjllos; 
^and in ^he long ter^, /tofSevolop renewable 
energy sources. The" sa jor ^stratog^ies" for 
achieving these objectives' are: 
iaplaaedtation of an effective ccnaervatlon ' 
prograj^ f<)r all aectoVai the converalon of . 
^iad^uattiea and utilltiaa ualag oil and 
natural gas tc c^ial and. other acre abundant 
i fuels; an BSD prograa on renewable energy' 
. reaourcaa. It la projected that the j 
Preaid€nt«a air«rgy plan could save 
appro^iaately a.^ aillion basjela of oil 'ptir--, 
day over the aiount, of^ oil dlthorwise cOni.uaed 
by 1965. -The anergy. pcogras' is forecasted to 
>have ssall tut fcaslcally "posltl ve econoaic 
ispacts. The eleaehta of the' progtraa are 



ERIC 



■ ^ <5o8crib€<3, Inclad^ng thca« dealing with: 
coniccTitlon, with Frc9Eai« cd 
tranapprtAtlon, tiaildings* apflianc«a, 
V inUo«tclal conscrvatloo, ccgeoaratioQ of 
^ .. .ei^ctciclty and procea* ataaB, diatrlct 

»**ln9f 'Utility rats rafora. and tax.a on 
oj% and natarar ^as; aacagaavnt infcraation 
Bf8\mm9} Indaatry coa^atltioDj »tat« pod 
' s ^^^^^ gotarnaent oartlcl|^atloli; •aalatance 

for low Incoa* parsona; oil apd natoral gaa, 
coal, Duclaar poaar, h7dEO«;Lectclc power, and 
non*conventlcDal «o«rgy aoorcaa; bd«d of 
d«c<ntEallx«d syataa;'; and a transportation 
study to r«aaaa»j th« nation's anargy 
tranaportLBtion ayataa. Conacirvaticn aoas'urca 
propoead for tha transportation sactor 
incltida: a ^gaa gaxzlar tax and rabate, auto 
efflclarcy aiandards, a 55 apl) apaad liait, a 
•tandby .^aaqdlna tax^ a^pandad osa of Hi»fcway 
Trust Fund, afflcleocy atandqrda for light 
duty truckB,. raacval ct the 101 excise tax on' 
intercity .buses, a. tax co aviation and aarine 
fuel,*anjl a Fedecal Ehehgy Hanageaent «j 
Prograa.r In tha buildirgs aectcr, the plan] 
'provides forj a' national residential energy 
coftsarfdt ion prcgraa foi existing buildings, 
aandatory efflclercy standards for new 
buildirgs, and prograas for Federal 
buildirgs. (BTB) 
Availability: White floase, Ireaa Beleaae Office, 
Washington, DC 20500 



Cfficij of the Pros identT^ffl^i,^' the 
. White Hoaec Preas Secretary ^ 
^' Address: Washington, DC 20!C0 *■ 

Text of an Addreea by the President to a Joint 
SesaicD of Coagreas on Inergy 
#• 

White House Preas ficleaser (»pril 20, 1977), 7 n.^ 
20 Apr 1977 ' , /J 

Abstract: In his aeaaago to a Joint Session of'/" 
Congress, the President cutUnad a Dati/Snal 
energy plan. Energy coTservation gcals .torbe 
^ ■ reacb«.d by 1985 are preaented. The first 

•-goal of thr plan is center vaticn, tbevf^ / . 
cheapest, Bcst practical aeana to aaWfeJfl[ergy -v 
neetfa while r«dQ<;ing deFchdencc oji foreign 
oil. The o.S. wastes ac^t of its ohfergy in 
i transportation and in its haaticg and cooling 
systeas. ^ f cr the tranapcrtA*4^ sactor, the 
President'' proposes: -tb' gr^oated excise tax 
on nen gas gozrlAs; refc^tca en cars that are 
. ^efflC^ant; and a standby tax cn gaacline- 
"^%>^cposed c<rta«r»4ticn plan for tuil dings 
iQcTQa#jp: . ttrict cciise rvaticn goala for both 
new an<rol<J Femoral Irailtfings; a tax credit 
for those w-ho, weathe^r'it*. fchilldlngs; a"- 
weatherlzatian se(sli:e cffered by all 
, r«gol*ttfd utility coapanies-, direct Feitral 
help fcr low-inccae reaid^ents; sn additional 
. 10 < tax credit fbr bosiress invcsta^nts; * 
Federal aatchln^ grants to non-profit achocla 
, and hospitala; asd public wcrkx -oney for^ 
* weatherlxing atat# «nd local g^ter naonf ^ 
buildrcge'.' Other ccnaarvatioo Mascres are 
' outlined^ incloding: legialatlgp that \ould 
iapose atrict efficiency etandarde £6r 
boaa-ehold ,a,ppliencea by 1980; changes j.n 
' otil^y rata atracture: and ccqeneretipn 
prdjecta by iniSnetrlee and atllitiee.^ Tha>. 
second sa^or ettatagy of the. plan iiitoltes 
prodwction and teticnal energy priclag*. Tha 
price cf o«,w,ly, *can<r cil »iili k« allpwed to 
risa, over .a. t))rea*y«ar perTbs,' to the 1977 ' 
world ^rket price* Id crdar to ^liainate 
• rtili^iel/dietcrtions in 9«« prices, in 
different tegione^of tha country, th* 
Preeident proposes that the. pric« liait for" 
all new ^ea sold etiyvhece in the O.S. be set' . 
% at the pric« of t^e equivalent energy talue 
*/ of acaeatlc crude ;oil, b«ginnii% in 1978. 

The third et^ateqf ifl ccnveraicn frcs scarce- 
> fuale xc cosl. Thie strwagy will ta 
' iBplaaexjted tkrobgh a eli)Iing acals tax cm 
large induetrlal uaerS c{ oil aed gas. 
Vuclear energ j?;^ will be needed to. close the ' 

•. ' . . % / ■ ■> • 



gap between el^tgy needa and the energy that 
can -be ^rodufced and iaported. The President 
diafcuases reforting the nuclear licensing 
procedures, tha fourth strategy is to 
, develop peraanent aad reliable new energy/ 
^ sources, particularly solar enetfy, A ( 
gradually decreasing tax credit is proposed 
for people purchasing solar heating 
aquipaeht. . .»n independent inforaation systea 
is called for to provide reliable data about " 
energy reserves and production, eaorgericy 
capabilities, and financial data froa the 
energy producers. it is eaphaalzed that thfl 
guiding principle in developing this nati:Y>nal 
energy plan waa that it aust be fair, (BtB) 
Availability: White House, Press Release Office, 
Washington, DC 20500 



carter, J.B. 

Executive office of the President, Office of the 

White House Press Secretary 
Address: Washington, DC 2050T) 

Hessa^e to Congress frca the President; fact 

Sheiat on Energy Bedffcganixation Legislation 

White^ous< Press Beleaae, (March 1, 1977), v. p. 
1 War 1977 /. i » F 

Abstract: The President sent to Congress proposed 
legislation tc, reorganize tlie Federal « 
governaent's energy agencies and prograas. 
This bill wcMld. establish a new Cabinet-level 
Departaent of Ipergy by coabining tha 
functions of the three aajor Fedetal energy 
agencies along tilth energy-related functions * 
of six ether evcgutive and independent ^ 
regulatory Mencles. This new Departaeat 
wouia providfe the organisational base and the" 
prograaaatic authorit^dfl needed to develbp 
and iaploaent overall Federal energy 
policies. Aacrg the najcr ri^sponsibilities 
of the Departaent will be: conservation; 
r regulation, research and developaent, 

resource de^elcpaept and production, and data 
_ aanageaent. Zach of these functions ia 
.critical to establishing and iaplenenting a 
• national energy policy wh^h serves both the 
near and long tera ne^s o'^ the country. The 
proposal tias advanced^ in thV President's 
Hessage on Znergy Beorganixation of the 
Executive Branch, legislation to establish 
the Departaent of Energy accoapanies \he 
ffessage to Congress, (froa pact Sheet] 
Availability: white House, Press Belease Office.' 
Washington, DC .20500 



■ Carter,"^v1S; 
^ ExecuUve OfVlce of the President 
Address: Wa^iyjgton, DC 20500 

The'Organixaticn cf Fedei;al Energy Farctions. a 
fieport froa -the President to the Congress 

' Pr ' ^ , . 4^ 

. ■ .'Jan 1977 ^ • » ^ ^ 

Abstract: k Departaent cf Energy is proposed to ' 
prov|.de a aora effective and efficient 
nanageaeqt strocturi? fbr conducting national 
energy affairs. This report details the 
•^^^Iw fl^ndings, analyses, and conclasions 
whi<^h aupport this proposal. Part A 
describes the study, background .and ' 
_ aethodology: Energy Backgroond,' Part B, 
^ discusses the nationalvand' international 
^ energy outlook. The present oxganliat lonal 

» striictute« is reviewed ih Part Federal 
energy f onctlons . are now divided anong 
several agencies, inciuding^the Federal 
Energy. Adainletratlon, B8DA, the Departaent- 
of the Interior, the Federal 'Power V 
Coaaission, ^nd the Rocl«ar -Bogulatoc^ . 
Coaaission, Seven altelnjati*e Organizatlbnaf . 
sttuctares-'are identified and evaluated in . 
.V. • ^"^^ ^' thcee. Bost proaising are . 

fel^cted for f orther" evalaatlon* (1) a 
■ uiei^piirpose Dei^taent of Hergy and- Matnral 



► Beiiourc«s;/(2) a special-pu?^c«« DofartMnt 
of enecgy (COB) ; and (3) the cotr«rt 
atracture for eDecgy fucctlona, «ith som 
offort to iapcovc ^oocdinaticD and resolve 
unclear joriadictiCDS. To facilitate the 
selection of an alterntitivQ, a aeries of 
special analyM^s vaa Feiforaed (Part E) , ^ 
including studies on: energy policy, 
foraulaticn and coordinatlcn; data 'collection 
^ and analyaic: ereigy reicurce develcpnont; 
energy conserve tico; retearch, developaent 
and deeonstratioc; energy use cf Federally 
■anaged natural resburcea; energy regulation; 
and nuclear i»eif|»cn«.^developaent and 
production. , the DOE (^bich wcnld include 
functions qt MA, e8D^ fpc, Ecreau of Mines, 
the poner-larketing fancticni! cf the v- 
^^•^ Interior, and the Ruril 
/t^^^^^*'" Adainiatraticn) is froposed 
as/khe befit organizaticr plan (Fart P) . tKc 
^opoaef DOE would have app roi J ra tely 22,860 
Tseployeea and a tudge't cf S7ieS alllion. 
Part G. descriD^s a propcaed i-nternal- 
• aanageacnt atructure of EOE ard procosea the 
Executive LeHel fcsiticra and taaic staff 
units reeded. A bill tc estafcl|^)i the DOE is 
provi*e() in Part H.^ (BYB) • 
Availability: GfC.|1.a5, stcck jic' 

1-00 1.-0 0 mi ( ' , * 



.Cheriw W.S.; Holcoah, B.D.; Caudlll, S.B 
Oak Bidge NationaMatora.tcry, Energy Division* 
Address: Cak fidge, tn 3T8J0 ' 
Hiatorital Trends ot Electricity sales ty Sector, 
Region and state: ^^1951-1974 

p. ■ ' • 

Sep 1976 . ^ 

Sponsor-; Energy ReacarcirMnd De velcpaent 

Adalnistration; D.s. ftaclcar fiequlatory 
Coaaisaior { > 

Abstract: This report presents the graphs and 
«nalyri£ cf the historical trends of 
clcctr\city sales ty sector, region and state 
for 195\r197a. Data cn electricity sales are 
obtained >j;ca Edison Electric Institnte's 
Statistical Ycartook cf the Electric Otility 
Indoatry for the yeara 1951 through 1970. 
The t:oBBe^clal sector refers tc the class of 
"Saall li.gh.t and Poner" nhile-tbo industrial 

\ sector corccsfonds to the c/laaa of "Large 

Ligh.t and Pover** at catagorizcd by EEI. 
These claasif ica tions are by nc aeaniz 
^ consistent throughout the studj period, in 
fact, there are a naater of apparent changes 
in theae claaalf ica tlcn< observed in several " 
years 4.n several states, Conae^uently, a ^ 
drastic shift in the tcends of coaecrcial and 
industrial .aalea cf elejctricitj occnrs In 
, several atatef. The total aaleaVnclude the 
• sales of the residential, ccaaercial, and 
Industrial sectors as well as ether 
■iscellaneoua c&tegoriec. ... the " 
discaaaloD and graphs o£ the hlsto^al 
trends for the D.S. are firat presented. A 
sieilar preseptation is then«f cllowed for 
each region. The grapha of '^©dJrvidaal statca 
are grouped by region and are presented 
.fol^cvlnq their regional aaaeaxy. The 
identi^f icstioo of regions and atataa is 
Bhown. (aath, atatract aodlfied) 



Clark, S.H.; flacppnald, R,t.; Leviaoo, I. / 

Borris, t^T.; joae, k, ; talker. P.; Warner, 
Stanford Besfarch Irati^tate 
Ad/lress: Beqlc rk^ * CA ' 9«C25 - v 
PatterDs of Bne^gj^ccasusptlcn Jin* the Onited 
Sta tea . , . ' 



SBI Project EC0-881^*.*-J^:wrat•<^ foc'the Eoergy 

Poliqy 5t-ft^0fflce cf Science^ Technology, 
Office of th|^^„ident,-«asblrgton,. D.C. , 

1971, llQveafcer 



Abitrac^ Tlje Energy .Policy staff of th<» 

Pi:eai\]eij.t*s office of Science arid Technology 
has retained Stanford iftesearch Institute to 
delineate the trends in' energy conauaption 
that^have prevailed sincd I960, in the 
iaportant specific end uses in the 
, residential, ccaaercial, and industrial 

sectors of the D.S. econoay. Tho objectives 
9f tho otudy are to deteraine: (1) ahat 
significant purposes (end uses) haye fuels 
been used for In the Onited States?; (2) what 
portion of the^natlon's energy requlrea5«nt8 
for the vvriona end uses bave been not by 
« each fuel?; (3) what has been tho rate of 

growth of ccnBQRpticn in the pajor end user, 
of each fuel?; (U) what technical of f icioncy'^M. 
can be expected when each fue^ is aaod for 
. those end usea for .which it isvuitablv;? 
While the eipbasls of the stndyjhas been on 
the residentl#l, ccsBerclal, and industrial 
sec.torrf, the Nnae of eifttrlc power has also 
been incolrporated, aloiVg with Vhe * * 
transRprtation sector. In order to arrive at 
a total energy balance, it should be 
eaphasized that the study deals bnly with 
•energy conauaftion ^in the recent past.; there 
are oo projections of energy deaand, nor are 
. there observations as to the significancei, of 
the'results tc the future cr to pjolicy , 
considerations. This report U strictly^ 
factual ^ocuaent; Its purpose is to providW 
X* tte eost detailed information practicable "^bn 

how the nation uses its 'energy. (Auth) « 
Availability: GFC (J2.2S) stock Ho. tl106-003ti 

. 

-.0 ■ ■ 



Coble, J*, A. (Qhairian) * 

Rational Petroleai Coandl, .Coaaittee on 0 . S» . 

Energy catlook "^^ 
tr,S. Energy Ou'tlock, An« Initial. Appraisal by tho 
. Energy Deeand lask Group 1971-1985 

Interia report, 63 p. ' / 

1972 * - i . " 

Abstract: The estiaated growth rate f^r total 
U.S. energy consueptlon daring the period 
1970- 1985 is «l.;2 percent per year. At this <^ 
rate, deaand 'will about doable ovor^tht noxt 
15 years. Althoa9h all aajor aarkcts for 
energy will participate in this expaniiion, 
■the electric utility aarket will ont-iwsce all 
otl\erfi, greatly increasing its rolativ.e 
share. - in addition to a detailed* 

^ analysis of aarket sbare by consualng sector, 
this t^hapter exaaincs the growth rate lA 
deaand by geographic area. ^An area analysis 
of total energy deaand Indicates that growth 
is likely to be acre rapid In the southern 
and western parts of the Onited states. 
(Auth) 



Cohen, A.S.; f iahelson, >G. ; Gardfier, j.l. 
Argonne Rational Latora'tory, Energy and 
' Environaental Systeas Division* Chicago 
ftvOnle., Center for Orbab Studies 
' *<S<SreM; ARL, 970C 5. Cass Ave., Argonne, 11 
60tt39;, CO, Chicago, IL 60637 
Enyironsental Begalations and Energy for Hoao 
' Beating 

Report Ro. Pa-2a0699,' 10. »^ i v 

1975 - ^ 
^' Sponsor: RationAl Science P^pondarion, raeh PrbqJay 

Abstract: A cost/tepefit stody of environa«ntkl 
policies eafporta tanning coal as ao urban 
fuel. In an a-ualyals <jf the Chicago area a 
coal ban Resulted In costa exceeding benefits 
iiFonly 16 of J72 square alles. Jn . areas 
benefite were doable costs. Benefits include- 
iaproved air quality, .health, and aavinga on 
cleaning aapplics, and shoved bo incoae or 
racial pcefetancea. As'coal use declines, 
. natural 9as and oil will increase in^dewnd 

and price. Tac aethods for increasing j. * 

J nataral gas price woold be Federal. 



' \ deregulation cf ir«llhead gai^^ and a fuel 

policy, allotting price locraaaet is.' teflponse 
to local shortages. (ECR) 

»»ailabiUty: HUS j 



V 

Ccben. J.C. ; Shite, B.H. ' 
EofirooBcnt al Lav I db tl t u te ;^ ci ti «« ua fcr Cl^an 
Kir Inc. 

Addre|«: ELI, 13«6 Connect i<0^:. A» «. , HR, 

g BaehiDgtoli, DC 20036 ; .cfCA, 35 Bcoad*St. . 

Nqm York, HT lOOpa ^' 
Energy Ccnaeciatlon in PUi-idinga: The Hew York 

flatropojitac Begion , , 

EtI Occaaicnal Paper Series 1- 65 c. 0 
1975 - 

SpcnBoc: Maticnal Science PcnndatilED; Paigel Leah 
Poandation Inc. ^ 

Kfcatract: Thia report dcscrib«a and analyres the 
. energ-y, ecotcaic, and rtgulatoiy iaplicationa 
<>£ inccVaaittg the aae cf tbocaal inaulation 
in .rea.idfBnt la 1,'ccnstruction ar^& reducing 
overall -^one^gy cchsnaption in Dan coaaercial' 
construction la thto New York Hctropclitah ' 
Regicn, a 3l-county tri-state area including 
and Burrounding Hea Ycr> City. The firfit 
chapter suaaari2€S aajdi flndltgs of the 
study and techqlcal t.etifi used in the' 
building enercy design field.. The eecond 
chapter describes standards Itnd prograas 
designed to reduce ene^^y ccneoapticn' in 

^ existing and new constrcction. \The third 
chapter is a „technical i2eacrl p tion*; based on 
local data, of 'the en€ccy*and cconoalc 
iapacts of three <fonser»ati'on Fciic,y bptiona: 
f (i) ,the increased use of therial thaalation 
, in all ne;a ceaidential ccnetroction, (ii).. 
retro-f itti rg exist ing^iing le faaily hoaes to 
reduce energy cocsuapticc, and (iii) 

% utilizing a broad range of techniques tp 
/luce energy consuaptlcn in nev ccaaercial 
^ nstructlpn. The fouctb chapter ccabines • '. 
enex'gy iapa-ct estiaates develcped' in Chapter 
m »iith census and fltfrspace projections to 
^ • estatlish overall a nn ua r>,nerg j savinqs that 
•could be expected in the 3 1-cconty Fegion by ' 
1985 if the three policy optlcns Vere adopted 
iaa«w(3iately. .(tfuth) - ^ , 

' Availablrlitj: Brwiro naent?al ''Laa Tn« tit u te, ■ 13.a6 ' 
' A»e., N», --Jachingtcn, ftC 20036 

^^••<31iJ^*^X«o a fa liable fioa cmtena for Clean 
... '"^^ r ^ ^ • > 



Ccnstruction Industry Ocnfetence Centre Lialted 
Address: f.o.^ Box 3t, W«l»iyr, England 
Energy Conservation and Eneigy Ha n ogeae nt ' in - 
Buildings " 

Ccnference- held Hove aber 13- IH^ M S - a t the 
Hentainster Theatre, lordon SB1, 260 p. 

1976 J • % 

SfCfvsoc: Institution of Heaflng and Ventilating 
Engina«ra; XUualnating Engineering Society; 
;[n8titute of Pucl: ^Jlnitcd KJj^gdca Dept. of 

••Energy 

Abstract: The purpose ccnference aas to 

deteraine abat caii'x^' accoapllibed and Is 
being acccapllshed ^to alAiaize and econoaize , 
on energy . conauaption ir^Et^lard's existing 
buildirigs and hc« nea buildinga cail be 
designed to ccnccrae cttccgy. Speakers 
incl^ded^ljuildipg scrvicea engineers, 
architect^, 1 Ig b ting en^ineari , fual 
techno leg is ts , aaoagers, aquLpaan^ 
aanufacturers, and ethers c^cerned about 
energy conservation-. Tteae pa^'ara aare ^ y 
presented: "Inetgy Policy' anfl^ 'Buildings" ; / 
"L^glslatioo and Energy Conser^tatign" ; ' 
"Spanding Hcney to Save Energy."; "Energy.' 
Consarjvaticn flflstnres ic the If S Lafcoratory 

foaplex"; "Se^ss Exaapl<a of Ecergy Saaing ia 
xistirg Builditqa".; "Energy ECcnoay in ^ 
coaerifaant Bnilldinqa"; "Energy Conaera^tion 
StQdiea fcr "Maa a,pd Exlttiug Eaildirgs 



? Produce Guidelines and standards — Tools for 
Declsiipn flaking"; "Econoaic Aspects of Energy 
- ' , CoQsojvrftion" ; ^Polici^es far Lighting 
Provision"^ "Insulation ot'the Housing 
■■r stock-r* national Protlea"; "Bnorgy Saa'irgi^ih 
f^,- ■ Industrial BuilSin^fs"; "Built Fora, and Enetgy 
^(f . Needs"; "Building Services— An' Energy Deaand 
^. ' SeaieV"; and "Enert^y Prospects — A Praaeaork % • 
for" Energy i n .B ui Id ings . " (BYB) 



..Cooke, P.M.; Zelenka, 1 .P. ;. Te ju^ja , H.F. . % 

O.S. Dept. of Ccaaerce, HRtiOl^al Bureau tff M 

Standards, Institute for Applied' Technology, ' 

Center for Building Technology 
AddiTess: Hashing ton, DC 20?Sa 
Hdbilo Hoae Constructioj^tan dards Adopted by 

State Requlatcry ffeMttas-'An. Analysis - <^ 

Bepoct. No. N"QSIR 75-6^0. 107 p, " " . 

Bar 1975 ^ • • 

Abstract: This sturdy exaalnes the extant to ahich 
the na tionall y recognized standard for the 
construction cf iobile hoaes (i.e.. ANSI 
Standard A 1 19 . 1/H>FA'- 501 B) has bean adopted . 
and aaended by the "io^d Jaid ua 1 States that 
havp iipleaenfied enforceaenf proaraas for the 
regulation .cf aobile lioaes^ Suaaary data are 
presented on* tbe existing status of the 
various -versions, of Mthe standard adopted in 
each. State- State-adopted aaendacnts to the 
technical reqilireaents i " the national 
stan^yd.are coapiled ty state and 
co(<SH:ructiop^disctpline for coaparatlve 
analysis. (auth) 

AvaU«t^llt:ty> NTIS" ^ 



^cru^/f^, l:h: 

O.S, Dept." of Interioc, Burea.u o''f flines. Division 
f of In terfuels studies 
Address: Hasbingtci], DC W 
. Enels and Energy Data: Onited States ty States 
and CeDSus Divisions, I97a ^ 

Annual report. Report No. BH-IC 8739, ^63 p. ' - 
1977 ' ■ ' < - J 

Absttact: Salient statistics <on reserves,* *ky,- > 
production, and consuaptlon of fuels -^ij^JdV 
energy by st a te and - region are presented\in 
' ^ this pceliainary report. Tabl^^ display V 

a reserve and production data for each of 4ffe. ~ 
y fossil fuels (anthracite, bituainous caal'/and 
/ lignite,* crude oil, natural gas liquid^,, a ^j^d 
K. . natural gas) and .for utaniua and thjaci^'.-'- vCi? 
^ Consnaption inforaatlon is broken ffbaiC^y-, ' 
sector (house'ffc 14,-ccaaercia 1, jr»dustr:to, 
transportation, ^flectric poaer,',and ^'S- J^t 
aiscellaneoua) and ty' source tanthracit©,^ 
bitJlainous co/jl and lignite, petroleua^ -°V^ 
product, natural qas, and hydropoae^) . Total 
O.S. energy ccrsuaftion in WipsiS'-coapAred 
aith the consnaption- during 1973 -:A'nd 1975. 
Petroleua consuaptLon by aajor product 
(gasoline,, j^et fuel,' keroaine,'. distillate 
^ fuel oil, re^ldtfal fuel oil, liquefied 

petcol^pua gases, and iisphalt for each sfct^or 
in each state is covered in an a{>pendi>« (BYB) 
Availability: GfC, Stock Mo. 02fl-00«l- 01 91Q-7, 
Supt. of Docnaarts Catalog ifo. 128. 27:^739 

Cuba, J. P. ;. CraJi^ G.C.F. 

Aaerican Society cf Relating, Bef riger at i and* 
» Air-Conditipni%g Engineers^ Inc. ; Batteile 
Colnabns ^atora'torles .1..- 
Address: ASHRAE, 3a5 East a7th 6t. * Nea/York, IfT 
— ---.^ 10017;*-BCL, Coluabus OH •3201 /', ^ 
Bibliography on Available Coapoter Prograas in 
the General Area of Heating, fie^rlgera ting, 
Air*Conditioning aJd^Vpntilating 

Beport Hp, lfSP-BA-760002, ASBBAE Besaarcb \Broject 
GBP-153, v.p.. ' \ 
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Oct 1975 

Sppnsor; Hatiooal Science FcandaticD, BAHN Jtograa 
Afcatract: Approxiiately 90 cciput«r ^rograaa, ' 

«ihlch Mfre urittcn to^iipro»« aod faciJCitate ^ 
dotfigD calculaticne iofclfcd ic heating, 
lefrAgeraticn, air coodi tiqni oq', and 
ventilatiCD eqnlpteot ard ayateis, are 
descrikttf in thl« repcrt-. sooices cf 
infoTBatipn uaed to cca(ile thla bibliography 
, included BBChinc and hard, «<iflKcfces c£ 
lit«r«ture and ccntftcts lith ■anu'fi ct urers, 
researchers, and conaolting ebqinoers «6rI(iDg , 
in this area.. .Tbe fcibllc^Caphy inferos 
' potentiaZ prc^tae uaerfi'of the available 
.1 pftograifi, Mbat the prcgiaifi dc, ^nd vlioi to 
contact for fortbcr infcreatico. Bach y 

-P<ojUC«" description iji<:lodea (kfaep availAle) 

* the** Cti^e nai?, porpcse, key wcids, a, ^ , 
BejBcrlpticn, infut ceqairesentf , prograe 
outj^uta, , cost, pro^rae languag«, syatea 
coapatibility, picgras liaitaticnA, 
developer, data and status. Organization that^ 
■aint^ins prcgraa^ docuientaticn, ard ' ' 
avAllatility. yfhe repoit is cigani7ed by 
^ • sutjccft area: Heating and/cr Coolirg LcaiJ 
Calculation Fifograris, Bcergy Analysis 
Progr^BS, Duct Design Piograaa; Pinping Design* 
Prograas, Equipaent Selfcticn Frograss, 3olir 
Prograsa, and Wiece ll&ocojjs Frcgras-a, A Key 
Word Index, a Code Naae index and an 
Auth< 

antic:.. , _ ^ ^ 

bibliography niii be issued. IBYB) 
Aveilabilit y: Aaerican Society of 'Beating, . 

aef rigecati ng and Air-Cctdi tiering Enginoera 




2 52 p. 

19711 f ♦ ; 

AbstiAc^: iDforaation needed to design a building 
**^D9-altflrD«tive ratural onorgy coutcoa is 
prt»<rdtod in this book. In the first chapter 
the eriergy coBsused in buildings is studied, 
considering current technological solutions 
to energy protless, and praclkical 
alternatives tc present tAchtAology. Chaptci: 
^ TWO exaaines the effect o^cUsat<e on 
building design. Chapter Threjb, ."Energy, 
Conservation/" covera these topics: life 
cycle costs; conservatioD thro^dh the uae of 
a^terials; the. exclusioft or inclucion of 
natural environaent; i^indows; the collection, 
distribution, and otilixation of vaste heat; ' 
lighting jiyateas; and. heat tra nsai'ssion 
coefficients. Natoral aethodo ot cooling and 



ventilation are revieved 
; ^. jChapters rive through 
.'O* tbe^ alternative _ 
''po»*er, nind^poaet, ^ola 
fuels. Inte^ated sys't 
one alt'ernatrivt'enei^gy 
in Chapter^.ltoe, ^17r r 
■ Availability^ Paaaive" Ener 
V . 



hqr/Developer Iftdex are proiided, it is 
icipatcd that p^ricdic uj^dates of' this 



Daifuku; R, ' '""^ ii^- • 

flro^khfven Maticnal labOratcry, Eccnosic AnalySCs 
Division, National Center fcr Araly^is of 
Energy 5ysteas ^ , , 

Address: TTpton, MT 11973 

Residential Sjpace He'ating and Cooling in NeM 
Englsnd >fl72-200C 

*■ ■ / ' ' '■ ■ 

Report Mo. BNL 506m, 109 p. 
D€fc 1976 r,'. 

S-pcnsor: Energ.y Research and Develcp^ent 
^ Adiinistration, Division of BoildiDflS and 

. . J Coaaunity Systeae y 
Abstract: The otject cf this report on 
residential space heaticg and air 
conditioning in ftew England is to develop a 
■odel'fcr predicting energy deiand -froa this 
sector and fci assessing energy caij«ervat i^on • 
policy cptiona. Tc, this e/id, the housifig.f' * 
stock is disaggrjegated ty t'yp? and JnsulStioh * 
levels. Ih is -alleys, the definijirron dV. ' ' 
targets fqr potential 1 raulat Jen. rei&ofijt » . ' 
pro^Jaa, ^nd as'a resolt of the dynaikic '"♦i" 
nattfte of the ecdel,' cider, pccr^y- insulated 
Y housing ic alloncd^to be replaced over tiae 

units of higher there^l int;egrity.^^ • ' 
Onder a set of .'assuapti cna, including'' t hos* * 
pertaining to systCB efficiencies," eltfctric i 
heat pusp penetta^on, jnd* likelj. energy f\ ' 
conservation decisions, energy use in this ^ " 
* . r sector desonatr^tes a slight .ffftcrea«« at the' 
end use level between tte years 1972 aniJ 
20 00. Il^is ^doCDsent has prcvided t^^'.^ 
aethodclogy fcr a >^OBFat«riTed ^isglaticn 
■ c<!cl cf refiidentia\l space ^eat ing and , 
^ * ■ cooling being developed for 'the Hetf England 
Energy flanagesent Inforiaticn Syatea (UMlS) 
i V •J ;,*he „flaaaachu«etta Jnstitote of Technology 
. #S ««*th a data base apec'ifffc tc each of the si i 
lieM England States. cefcrerces) (Vuth) • 

Avaliabirilty: uiiz 4 



Davis, A, Ji ; ^httfcert, B^p. " • 

PMslve. Er^ergy Systaas 

Address: P,0.,Box *»99,, J3;aackaburg, f A * 24060 
Altexnative iat ural. Ejhb r^y ^oorces in Bnilding 
Oeslgo 



pter Fo^r. 
icofis the„ use 
[otcers: " e^ter - 
I a^nd organic 
ig "aori? than ' 
,^ are describe^ - 
■erenc^ (EYB) x 
systerfESs^C.OO 



DaMson, J. 

O.S. Dept. of Health, Edufcatlion, and Welfare, 

^Office of Consaser Affairs; j?eaecal. Energy 
» AdainictratioOi Bneigy Reaparce Developsent 
"Address: Washington, OC 
Buying Solar 

Report No. FEA/G-7^/15ti, 79 p. 
Jun 197$ 

. Abstraclt: The purpose of tills publication is to 
, help inOividaal cOTisusers deteraine whether, 
installatioa of^olar space heating a^xJ 
cooling and iScsestic water heatfnq fiyatoa^ 
' ^oul^/fca econosically practical for then. 
Yhis vde<fision is dependent on several 
>f actors— location, type of hose^ guality of 
insulation in hose, current energy costs, and 
type of sQlar systes. This book also ^ 
describes the aain operating coeponents of 
^solar systeea, euQh as the collector and 
storage sUbBystees. A procedure* is explatiS^d 
to calculite anrmil fuel Ratings froa 
switching to iaclar heating systeas. The 
economics of standard heating, hot wqter 

- heating, and ccolijig systeas are cospared to 
' solar systess by regions, (BIB) . 

AvailabXrity: gFO J1.85, Stock irt). 
-■I Oll1-01^'00120-tt 
^* ^ ^ * , ■ ^ ■ " 

\ -"'. J- '$'^^^ . / 

DeGol.yer an<J 1!ac^aughtQn'' 
;:''Address; One E^*.rgv Square, Dallas, TX 75206 

; * Tyftirtie-tK Centuf y . Pet roleue Statistics^ ' *' 

<s •. " 

Annual\pub'iication, approxiaately 115 p. ' 

Abstract: Over IOC tables, accdepanied by graphs, 
present statistics on production, re3erv*es, 
tranaportaticn, ispcrta, exploration, and 
consuaption of crude oil, petroleun products, 
' aod natural gajs. This handbook utilizes 

- inforsation poblished by the Aeertcan ' i r 
P^ttoleue institnte, O.S. Bureau ot Mines, 

and other gc^rnaenf? agencies as well as tlata 
in "Th? Oil and Gas Journal" and ' - 

. (BIB) \ .. w. 
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i^P.OjT BOX I,/fpa 
A aegldn^X^C^nipatiapn b 
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Oak Bid^e iational Lab 
Addreaa^P.Orf Bdx l,fp 
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Spcnfibc: U.S. Atoiio Energy Cotiiscion 
AfcBtcact: The energy use aod coat cf heating a 

refererce ■cdel hcios in fariooe cities In the 
Onited States were calcclated fcr various 
BCthods of reaidential heating. The coats 
include capital aod sairtenance costs as well 
S9 the energy coats reflected in the 
ctjnsuBocaJ atllity bilK. Heating systeis 
considered include heat (asjp, electric 
furnace, gas furnace, oil farnacc, and either 
electric baseboard cr ceiling beat. This 
report is lntend«d to provide basic data 
which can be used In future 'studies aised at 
evAluatiog the pctential effect of energy 
' saving strategics and f cture st If ts in 

residential .heating patterns. references) 
(aQth) « ^* «^ 
Availability: NTI5 



Oflcne, J. G. ;. Gaston, J.D. '. 
Oak Ridge national laboratory, Beactor Civision 
AMieaei Cak Eidge, IN 371330 
A Regional ccapariscn o£ Savings frcs Various 
Residential E^jergy Conscrvatlcr Strategies 



refrigerant at 59 degrees rahrenheit, 
recondensing it through the use of theraal 
energy storage and evaporating it a second 
tiae at 'f6sdegrees rahrenheit. The 
Condi tione^ air ia Pi^^^oo^d in the first 
evaporator, and dehaaidifuid and fully cooled 
in the Becond evaporator. Theraal energy 
storage is achieved by lowering the 
teaperatuce of water in a storage tank. The 
second unit, designated. the Jllj— Loop aj^atL^^ 
eaploye a salt hr^^j/e as the" theraal energy 
storage. aedJitia. ^pe\ aaterial is alterrfa'tely < 
frozen and thawedi^^. The conditiouerU. is ' 
precoolcd by passing through the storag^^ 
unit, and dehnaidif led and t ully--ocol«d in ^ 
conveptibnal ev^oratoc^^ . . Pecf ocaance and 
.cost ddta are presented; Energy savings and > 
cost savings arc detailed. It is concluded 
'that these syatcas can significantly reduce < 
peak pqaien deaands and that they nro 
oconp^Mj^ly advantageous for buildings on 
• lectffi*r deaand aetering. (11 references) 
(frof^^foaaary) 



deport Ho. CB|1L/THit5H*6, 
r«t 1976 
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Sponsor: Energy BeSearch and Develcpaent 

. Adalnistratioo ■ ^ 

"Absiract: The energy use' and coat cf prcvlding 

space conditio^ng to a reference acdel hoae 
in. vatiouEf citreft 4a. th« Onftei States were 
calculated for alti^rnat€ space conditioning 
^ systeas iad f or -a^^aripus cesideotial enor^y 
consprvat ion « ttategies . * The teneflts and 
costii of increasing the thermal insolation iii^ ' 
•^new and In cider hoaes verc estlaated, as ' 
' well as the value of the revised'HOt alhiaua 
■« insulation standards ccvfared to their \ 
*' predeoBjJs^r. The bene'f its of theraqstat 
..^ttack and- iaproved gac furnace -tff/iciency 
were e6tiaated froa bott a reecurce savings 
and consuaer eccsrcaic standpoict. The 
e^ioncaic analysi'i!. inclihSed capital and ' 
^ a^ntenanco, as well as costs reflected Lm, 
th'^ conloaer's utility till. Een€ing systeas 
considered i ricludc heat ' puap, electric 
furnace, gas and oil furnaces, and either 
electrisfc baseboard or ceiling heat. This 
report is intended to provide kasic data tor .» 
future studies. Such studies include 
evaltiations cf the poteotial effect of energy 
saving strategies and f cture ehifts in 
* residential heating' patterns, (auth) 
Availability: KTIS , v " 



Centon,^ J.C; Lorscb, H.G. 

PjsDsyXvania Oniv., Rational Cent.pi' for Energy 
Ranageacnt ard Fewer * ^ * 

.Address: Philadelphia, ' PA 19l7ii 
^Energy CcnAerva tion , and Electric lead Leveling 

^ Through Theraal Jn»rgy Storage In A ir . » 

^ CoDditicDlng 

P^ptt pras«"Dted at^-the Cojif trenga cn laproving 
^ Ef f iciarcy/jiftr' Bf AC Eguipaant and Coapon«nts ' 
" for Bsaidanjrial *«nd SbsII ccaiercial 

Buildiirgii Jfald October 7^8, 197«*/ajb Purdue 
. ■ Onivara;it/, tp". lb7-ri6 

1974 y < - , • 

Sponsor: |atioDar Sc;ianca Pciji^atlcn, .fiV" Prograa 
Atatraqt: As a part of a'larget prcgraa^n ener^ 
J*- , conservation, off*-poaJ( air conditioning 
» \ ay.^teaa werei Ifj^^stigf tad ^bich would 

generate cocrlnesft during nighttiae hoars, , 
aainta'in it in theraal, en«rgy atorage, and 
Qs* it during sntsagueo't peak deaaod periods* 
y. "Tfor, space conditioTiing, A naittr of such 
systeas were conc«lvedg and their technical 
and ecoDoalc perfpcaancea wars efaloatfd. 
The two acat> prcaisirg designs. were th^n 
.|aelect*ed.fo%pr<?totype dtaooatratiou. One of. 
these units, dei!i^aat)8d the Beccndaosar 
ayatea^. opera tea t^'y Inittelly avapocating the > 




DePinto, D.; Segeler, C.G.. 
Sage (David) .Inc. 

^^dross: 200 Park Avenue, Hew York, NY ^10017 
Energy Ose Patterns and Conservation Potentials 

for Existin^g' BighlRlSe Rousing in the cit^ of 

Mew York 

' ■ 4'<-/ ■ ■ ■ • 

105 p. 

1975 . ^ 

Sponsor: Citizens for Clean Air Inc. v^' 

Abstract: A Voapilatlon ahd,^alysis »r€ . 

presented of energy consuaption data froa' 
^viarge apartaent projects in New York City. 
This report provides the initial step in a 
prograa to identify and test, econoaica^lly 
feasible aethods of reducing energy 
consuaption in existing elevator apartaent 
houses, finergy consuaption data for over 
80,000 apar'taents are categorized by Use - ^ 
heating, doaestlc hot water, and public ligl^ 
and power. Data have also been related to 
floor area, population, project age« afid 
other factors. Space heating^s3tefi'resonts the 
largest use of energy. Space heating and 
doaestic.hot water consaae 62. 51( of all 
^lg)iargy ased in public hoosing and 55% in the 
Tfffri vate .sector . The second largest energy use 
'is electtic ccnsuaption for tenant use and 
public light and power (31. 8t in the public, 
sector andiJ6.11( in the private sector). Gas 
for cooking constitutes , only 5.7% and. 6.^9* <3f 
energy consuaed ^in public and private sectors 
respectively. (BYB) 
A v^ilabMi'ty: Citi 2€ns for Clean Air, Inc. , 25 
" Broad Street, Mew York, HY.MOOOU $5.00 



Deshpando, A- S. , ; 

Ontario Besear chKoDndfljHK)n ' \ "• ■ ^ 

A^ddress*: Ontario, C^naiSv ' 

Ehergy Conser va,ticn ^hV'^^h Otilization of 
Doaastic Vastes as PUe^tn Housing 

Paper presented at Insti^ 
Sciences !^1s^ Aonua'^ 
Energy and the Ent^irolU 
California April Mtr 
1975- 

Abstract^ Due to: liait^ ener^ Supplies, 

incriaas:^fkg wa*t,e generation, and tighter 
pollution controls, the utllixatioft of wastes 
as f U9I isj^cO^JMared. An integrated utility!* 
syatea, th'eiCABVEL (CanadiaTi Vater Eneroy ^ 
Loop) Sysnioa,1jl»thich aanagoa^^aoaestlc refuse, ^ 
garbage, %ludoe and liquid wastes, is. 
'^escribed ^^i.'-'Jle philosophy of this concept f, 
includes: 1) the dse of doaeAtic wasf;e as 
fuel for%«atlng; 2) ain^l^ation of^waste 
hattiage by treating »a«to^5^he poiiit of** 
origin;. 3) renovation of ^^l^j^aters to 
7P^b>le quality water; Q) the processing of a 




En^rcnaent al 
^metiug, 
«W Jkn Anaheia, 

pp- 235-*2<l0 
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all doses ti c .M2U|4cs to c«usablr.wat«r, clean 
cool cihaoflt ajSafe and itecll« ash; and 
therefore, 5)'flM^stei causing no health 
hazards nor poTloticn, Technical aod 
ecoDOa^c coniidecationff ace diicQfiaed, (9 
ceferoDcea) (BTB) 



Deveiopient Sciencec Inc. * 
Addcesa: East' Sarfdi^ich, HA ^ 

DaiD9 net Energy Hethodolcgy fot !c€rgy Planning: 
- Tradeoffs of SapFly vi, Bnd-Dse 
Technologiasw Voluae's I and XI, final Report 

aeport no, rE-77-2M<{3/1, 3B p, for Voluae I; 

Beport No, rB-7Jr2<*«3 2, pp. 3<-36« for' ^ 

Voluae II • 
15 Apr 1977 

Spcnaor;. Inergy Beaearcb and Oevel^paent 

AdalolstraticD, Office cf Progiaa PJanning 
and Analysis^ Pcasil . Enargy i 
Abstract: Thia study e^aainaft the taefulness of 

net energy analycla Id addreaslog energy 
V research and developaent alterratitcs. Nev 
England space and water beating are selected 
as ezaaples^ and nea euFply acd end-use - 
technolcgiefi ace quantified acccrdicg tc 
, their erecgy ie£cu*:ce cagalceacnts. The <» 
ces.ulta of the analysis nee uead to dcaw 
thcee conclualoli£ ccncecniog ;tbe conduct of 
en^^gy-relatad prograaa. (1) Efforts should 
be^tHrected. tcvard etaltatirtT^ccipleto energy 
ayft'teas, coofilstirg of totjptiupply and end 
use, rather than evaluat J<ifg el ther» aupply or 
. end use alone.^ Similarly, energy research 
planning should qonsAder not ctly alnglc 
• technologies but also the aii -cf 

t^chnolcgles. Th^ attention ahould he paid 
t6 the best uae cf natuial reacurcea to 
' aa^tlsfj^oeeda £cr space heat, lighting, 
; refrigeraticn, etc,', rather than to the, aeans 
of* providing, or aafing inte'raa dlate ene^jgy 
fores (such aa refined cll) , (2) Regional 
characteristics atron^ly affecTthe 
perforaaoce and practicality cf oeM^enecgy 
opt'icns. Conae^quently^pcpgcaia a ust he 
designed to addccss eneijgx pccbleas at the 
-cegionai l«vel.' (3) En<^cgy analysJ^s .pcofides 
a naccowec and dcepec^ ezailoat Icn cf enecgy 
cesoqcce cffecta thau dees an aconoaic 
Analysts and shculd b€ used, to identify the 
enecgy cesogcce .iBp^iicatlooa cf technolcgical 
Altecnatifcfi, (i2 cefecences) (authl 
A»ailabill€y: Hrts » ' :^ -> 



ai^e? S, H. . 
^ F,ard' Corp, 

^Addcess: Santa Rooica, CA ' 90406 
?oacgy^Bae and Conaecwhtion In the Beaidenj^al 
Sector^ A Begicral Aitplysia ■ 

fiapoct- io, 8-16'ftl-llSI, 190 p. * 
Jan 1975 

Spcnaoc:' ■ national Science Pcundatlcn 
Abatca.ct: This study estioataa ccniuaption of all 

focaa^^of enecgy In tha ceaiientlal aectoc^ 
^ bcoken^'doan by ^tbe aajot end giea, for e&ch 
^f^ theV'fiine ce^'ats cegicaa of the' Onited 
St.atas.4oc tha base^yaac 19704. A. fccecastiog 
aethodology based in psTt od eccooactcics ^ 
* Jthen lakes ptojectiona fc th6 jiaac 2000. '4 '■ 
vacioua ccQ^cratlcn ■eiiu^caa ■oe then 
f con<9ldeced fee applicatlo^n'.in 'futuce yeabs 
alid, finally, i^tecoativ* slita of policy 
' acti^Doalare postulated- The ca^ioo^by-'X^gion 
•«fte<;ts 6f these po-licy*actioDi, in pcodidcl!j,g'; . 
#eductiC>i)ir in Enecgy 'cociuaptico acc * ' 
' estiiatjid'; *lhe objee'tife of this study Ma ' 
been tto etaluit^ fa'cicut resi^aotia^,^ enecgy 
consecvatioo pol-icias fee t^aic eff^tiveoeaa 
ijinpcA^ing en'ecgt aaflnga. A ceglotial. 
appcof^^ Mas adopted to'' account foe the 
poaaihility of aignificaat diffecences' aaong 
cliaatic cegiotii. ]56 cafeceecetf) (fcoa* 
Suaiafy) ^ ^ ^ 



f 



\ 

Donovan, J.J,; Piachec, W.P, 

Naaaachuse^ts institute of Technology,. Sloao 

Schoor'Centec fee Inforaa^ion Syatoas 

Reaeacch; Hasaachuo^atts Institute of 

Technology, Energy Labocatocy 
Addceass Caabcidga, HA 02139 • 
Factocs Affecting Besi^ential Heating EjSfecgy 

CoDsttaption " 

Bepoct Mo, HIT-BI-7e-00ailP, 67 p. ✓ 
Ape 197,6 

Sponsoe: Rev England Begicmal Copnisaion ' 
Ahattact: This pa{r«c eeports. on an effoet to 
asceetain the tajce factocs affecting 'tho 
conauaption of hoie beating oil in Heu 
England. Thtee genecal classes ojf^ factocs 
ac^e analyzed: (1) physlca,l and occupant 
chacactecistics (nuabec of cooas, nuabec of 
occupanta; naibec of atociea, aaount of 
insulation, inccae level, etc.); (2) ertocnal 
(pclce, fflioctage aiiraceness, weather); and (3) 
behafiocal and' physical changes (change in 
teapecat^ce settings, change in insulation, 
change lit oil bucnec,^«l^c, ) . The atudy is 
baseff on fouc data aeries: C\) actual 
aonthly hoae beating oil consO'aptlon data on 
8000 subucban boaeovnecs in subuchan Boston; 
(2) guestionnalce ceaponses fcoa 2000 
hoaeownecs on tbeic hoaes* physical aiM 
occupant chacactecistics, as aell as changes 
in physical and occupant b<Sha»iocal 
chacactecistics. hctaeen ^972 and 1975: <3) 
aonthly weathec data; and^*(a) heating gll . i 
price data. The data ace associated with the 
yeacs fcoa 1972 tbcough 1975, Thce« 
aodels ace centcal to the study: Hodel I, 
ccoss-secticnaKao^el Aat depicts. 
consuBptiofr^lB^^^e^§fcee-day as^a ftjnction of 
physical and/occl|h|nt characteclst ic3 of a 
hone; Hodel I, 'a t^e secies cegcessifon 
aodel that/eatablishes cohsuaption pec 
degree-dayf^s a function of pcice and 
consu^ec awareness of *an enecgy sbftptage; and 
Hodel III, 'a ccoss-isectibnal cegre^ion aodel 
that atteapts to explain change "in / 
conauaption pei; disg^ee-day fcoa ^ooe yeac to 
thQ next as a func^on of specific 
cdnsecwjition actions," (3« cefecences) (auth; 
ahstcact aodif led) 
At ailahility: Enecgy la^ocatory, Hea^quactecs, 

Booa BtiO-13^, HIT, Caahcid ge, . J!A 02139* $2-65* 



Dcysdale,^f ,R, ; Calef, C,E, " * 

Bxookhawen lla;.ional labocatocy. Rational Ceat«c 
for Analysis cf Enecgy Systeas, Bioiedical 
and En vironaental Assessaent Division 
Addcess: Opton, BT 11^73 

The Enecgetics of the tinited States of Aaecica: 
An Atlas , 

Repoct Bo, BVL 50501, iiUd pi 

S{P 1976 . ' / . - 

sponaoc: Efnecgy Peaeaccb.and Developnent 

Adainiatcation > . 

Ahatcact: A "descciption of the'onlt^d States- 
eneogy ayatea la pcesented in the focn oif 
thicty-one ^pps and eight oajoc tables,^ tmc 
_ / county^aa bean chosen aa the basic utiit foe 
^ eenoeting eatiaatiopa of aany ea^lcgy, 

deaogeaphic. an4r aconpaic faeiahfia* Thtj' ? 
'•.vaelairiaa incluBe peodactlon of ^t^H f ueLa, 
^ (inclndiiwg hydtoelec€eicity) , qsea of fBPels 

and electeicity beoke^j down by sectoe and 
V ' end-uae, existing and planned^la^cteiclty ' 

geneeation capacity, ref ine^jHciapacities, a&d 
eaissicns of ale pollu'tanta, 
<^A^c^|tiona and aaaoaptiona^WI to sake 
counj^^leael enecgy ^stiaaf^es ac^ d^acc'lbed 
in detail, (21 cefecences) (aath) « 
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ODbin, F.S. 

Ottkin-nlndell-BKcie Aaflociates 
*ddrecB^i*2 Vest 39th^St-, lew^ork, lit 10018 
Bp«rq/ Con«er»ation Ihroagh Buildirg Oesigo and a 
Viser Osie of Electricity 

Trfper presented at the Annual Ccoference of the 
As^ricar Public Power Aasociitiou, San 
«. . Francisco, CA, 18 p» 
26 Jur 1972 

Afcsfract: The author recoaaaode the *'folloeing 
, ^ eethcde of conserving ^nergj In buildings: 
reduce ^nvircnaental ce^cireaeDts, such as 
levels of illiia^i^^tlon, glased areas, 
decorative lighting; fle]ect btri4ding sites 
and design true tares tc Jinlaize energ y . ' 
^ consul ptioi^;; B, g.. aitea with eilstiny trees, 
building shapes, insulatidn', buildings with 
greater densities (wblt i-ftfif Ij dwellings); 
ceflre design calculations to atoid 
oversizing equipient; u«e ettergy conservation 

' tS systess, such ae use cf Mast^ heat, and 

select syeteis and equipment which use less 
energy^ such as beat paips in place of 
, resistaxce beating; use building saterials 

which require lees enejqy tc (icduce, e.g. 

^ steel instead of aluiinQi; iiptove- 

■A^nterance practices tc reduce deterioration 
ahd iiproVe operating e If ic ie o^ies; and salce 
better utilizaticn of bclldinge, cof'bine 

\> facilities and systess tc take advantage of 
diversity. Deicnstraticn buildings are 
needed to provide * ini*cr»aticn cn ^he relative 
benefits of alternate energy ccrf^Givation 
. ■eSPtjdc. (FlPG) 



Dutin, F.s. 

Dutin-Hindell-Blcone Xosociotea • 

Address: .a2 West 39th St, Kew Yor)(, NY 10018 

£nergy tdr^rch itecte 

AichitecAre Flua (July 1973), reprinted in 

Energy Conservation and 'S_ 2176, Congressional 
Coanittee PJlLnt Serial be- 93-7 '(92-a2) , Part 
2, p. 950-W 

1973 • . 

Atatra.ct: Energy censerva t>^CD aeaeoces that do 
not cacrifi'ce needed secviceiB cr iafortant 

. aaeniti^es can 6ave 15 tc 25r cf -the energy ' 
A>nsuae'cJ in ciiting bui Idingi^and 35 tfl 50« ^ • 
in new structures. Bnthcds of achieving 
these savings art *i£cut8ed,' ircluding: 
location of. the .tuildinqf^ si te and orientation 
of the building cn the site; iaproved sethods 
■of heating, ..ventilating, and aip 

^ conditicningv-sach as hea£ puaps, tctal . 

. energy systeas, and ;jci<tr energy systeas; new. 
waste aanagcaent techniques; ' ii proved de^gn 
of Windcac anjj, lighting systeas; in.terior 
ilandscape planning; and abdulai integtated 
utility systeas. Coijeervation o^hecklists to 
aake existing ard new jbcJ^dlpgs aore ' 
efficient ace preseijted. tilW) 



^that these aeasures will bo iapleaented on a 
nationMide basis; however, it is e'st'isated . 
that t be potential- energy savings could be ap 
to 8 percent of ''total' electricity 
consaaption. Cver half of the potential 
savings results frca reducing illnainstioB i* 
IciVels^and turning off unused lights in 
coaaercial buildings, which in turn r^edoces 
the. load on air conditionltg equ^paent. 
Other aeasures that were conaidere^s^ncludeua 
redufcing waste in the residential sector, 
replacing Incandescent laaps with fluorescent 
or high-intenaity discharge laaps where 
practical, and eliainating decorative and 
advertising lighting. In general, 
considerable energy can be saved without 
sacrificing visual perforaance through .the 
following practices: (a) turning off lighto 
when not in use; (b) using .the aost efficient 
- laaps coapatible with the visual task; (c) 
designing the ilghting systejr'soN^hat the 
luaen output is used ef f icient Ijf as ^ 
possible; and .(d) saking aaxiaai. us^of 
daylighting, Sose areas that requi^" f orttj:e;c^, 
research (are aentioned. (3U references) < 
(Sueaary) 



Dunni ng , B. I. 

flestlnghouse Electcic Ccrp. , Power Systeas 

Planning Dept - , Ene cgy otiliza tion Froject 
Address: East Pittfftargh, PA 15112 , 
Vurnace*Ef f iciency Variations Explained 

Electrical World, 1^1(3), pp, 50-62 (Feb. 1, 197a) 
1 Feb 19.7a 

Abstract: A aore sophisticated analysis pf the 

aethod^ used tc calculate efficiencies of , 
variouV Ifinds^f hone heating ^systeas reveals 
flaws in these eethcds- This caajexplain the* 
wide variation in published values. (T!?ing a 
coaputer code and'^a aore elaborate aethcd 'to 
calculate e£f iciency , ji^ ga s furnace in.a-j 
^ typical Pittsburgh hoae' gave <71-.ef f iciehcy. 
Ad identical sitaation with a 2. 5 ton heat 
. poap gave efficiencies froa 119T to 2p3t, 
-depending on the design of the pua^. (JflC) 

: ^ ■ ■ ' 's ■ ■ 



Dunning, R-l'.;. y'; ' 

WestinghoQse ElcTpttic Corp., Power Systeas 

.'Planning Dept., Energy Otilization l^rojec^t 
Address: East Pittsburgh, PA 
Efficiency and Cost of Various B^riSidential 
Heating Systeas 
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Do le , 



S-H. 



PatecBoo, R.E.; Riegei, 



Dugaa^ D.J 
Rard Corp. 

AadBj^JK Santa ncalc<|, CA 9'ra06 *' ^ V 

, A irPf^lriaxy Asaeaarfent of Energy Conaarvation 

• in^^Lightirg ; • ' 

^B^cVrt No- HI -8 6 e 6- F 10, a 9 p. * ; 
197a* ; , ) 

^Jjcn^or; Fedora 1-^ In ay gy office 
^tAtatract: )b4>. a icunt^^||yf eneigy conauaed in the 
U.S. for lighting {ucpcaes wai ei^iaated by 
^lins of iaap aa nt;f ac tux i ng atatiat'icB to ' 
:i23 billion kSh |d 1972, .fir afcoti'6 1 9 pete 
*cf"total electricity ccfauspflcn. The > 
.discussion includes s.evcral lighting 
conservation aeacoxes,' icst pi which c^oulj;) be 
put into practice withlE a fchcrt tiae and 
would require little cr oo invastvent. This 
report aak^a no predict icn of the likelihood 
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Taper presented at the Conference on Cajrovifng ' 
Efficiency in HvAC Eijulpaent an*! Coapohfl(nts 
tor Residential and Saal^ CoBBer<:ial 
Buildings held Ccto^jer 7-8, .197ti at Pursue 
Oniversity, published in Addendus to 
ProdeQciings, 7 p. • v 

■197a ') 

Abstract: Efficiencies and. "costs of^gas, oil, and 
- '•electric heating are deterained and cospared. 
With the efficiencies -for ga^ and oil 
furnaces at .ao tjak50» and 35 to a5t, 
respectively, el^gjic heating' is considered 
coapetitivo in ertVby effttlency. It ia,. 
stated t^fct the e^Rgy ahoryHTr*°=4&LJtc ±ualf ^ a 
shortage of, tu(^' sources of energy -►roii " 
giCs. Th«Jt»«fore, an energy policy which 
? Sfd^roaotes the uae electricity genecaied by 
^ coal or 4r«niua, as , a aubst itute Yor cSi^ a"^ ' 
.gAs, Jlq suggested. (10, references^ (BTB) 
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Dapree, H-uE^i^r^ $!, ; nil^er, S. ; Hi'l'lier, D. 
y.S, Dep^t. ^f Interior, Office of the Secretary^ 
.Office of tb^ Assistant Secretary for Energy . 
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- ; • and Rinerais 
$ Energy Rflrrf^%ctivei5''2 

230'p. 



JuQ 1976 , 
» Abatract: "Energy Percpecti^es" ya« first 
* pabliflhed in Pft^ru^ry 1$75. , llith ncy and 
re»ice(J energy data available, thia rovibed 
, study naB prepared to .(Seacribc the tauic 
paravetera influencing tbe O.S. energy 
aitUAtion and preaent additional data for 
statiatical, ecoucietric, and cthef analyaia. 
naterial prcaentcd in the f irat Energy 
t* Perapectivea atudy (e.g,, capital 

requireionta, O.S. energy R « C funding, and 
energy and etfvironnental data) hate'been 
oiitt»d £ro« thia reui-a«d publication. This 
second atOTy includes additional prcjectionc, 
data on the wcrld envSrgy aituation, on prices 
and costs, O.5.. regional data, and energy 
relationships expresaed , in'-totk physical 
, , tens aid ir gto. The d^cuient includes a 
*^ ^ section on «crld energy reacurcca, 
consuipticn, prcducticn, toade, and 
projections as iiell as a section on the O.S. 
enetgy situation. (BTB) 
Atailabiiity: GPO J5,<J0, stock Mc. 
C2Q~00C-00826-6 



/Dupree, W.C, Jr^; Corsentinc, j. 
/U.S. Dept. c£ Interior, Barcau of tines 
\ Address: Washington, DC 

wnited ^tates Energy Through the Tear 2000. 
. (Beviscd) 

'72 p. , - 

1S75 

c^Abatract: Earlier eneryy ccnauopticn and supply 
forecasts of the Bureau cf nine^ are updated 
in this report, nhich i< based lainly on •'■ 
^ evaluation cf Bureau cf nines fueLs data. 
Net energy c ens UifTTLon ia eipected to 
increase froit. 59,85 5\ tri Uion Btu in 197U to 
110,230 trillioir Etu/in 2000. The present 
trend toward increased cae cf secondary^ 
.energy soorces nill continue. Conversion 
losses ifl the electrical, synthetic gas, and 
syntlietic liquids sectors aill incr^^se as * 
Mill tbe total gross energy irfuts. ' Both net 
and gros^ eiergy inputa per capita are 
- forecast to rise. The difference tctyeeo net 
, and ^gross energy inputs nill ircreaee over 
tiae due to incrcaSiCd dependence on secowdary 
energy sources. in 197(J the cccrgy consaaed- 
by the ellctr icai ^s^fc tcr repreaehted 26.7% of 
tota-l gross ccnau^pticn of energy. By 20 0 0 
this. sector is expected to concuie t^^.lt of 
total gross energy injfutc. ^t is anticipated 
that th* O.S. yill continue to rely on 
conventional foeeil fuels (i.e., coal, * 
pwtroicuff a nd natural gae) . Ccal resources 
^ appear adequate throagh 2000.- However, 

doaestic natural gas and petroleua nill have 
to be suppleiented by ajnthetio tuels and' 
r iaports. „(BTE) 
.Availability: Bureau of Hinec, Putlicatioqs 
« Distribution Branch, «flCO Forbes Ave.cJ 
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..iraaoo secvicaa Inc. 

Addj^eas: Tjio Beotor. St-^, Hew York, N 

1^76 BUUineia and. Eccnciic Cbarta lA 

. * V . ^ ■ 

AnOual pufcllcation, 42 p. 

1976 » ■ : ^ * ' 

. Ahatract: Euslneaa and eoonciic data foi* 1976 are 

diaplayed tn graphical fora. Ihe report^ is 
'/ org^zed into five- aeotionc: (1) General 
7 Ecoftvl'ica, including data ^ pcpolatioiv. and 
'^^l*^*' labct force,, GUP; inflation^'i ^ 
iJu1J(batQra, Ai^ aew hou*ea;,aiid type of * 
heating ftjel o^cd; (2) Ttlfetgy «Dd ^ * 
. EleetriclTty , yj^tb o%^rtYi<fh enes^y - 
conauiption, energy •aoorcea fcr'electric 
utility power generaticc, ^I'ectcic otility 
capacity- and. generation , r^aldantial 
electricity, nocle^tr ,poner ' reactor^, 
tranaaiaaion linak, gaa torfcint cai>acity, and 



groNth of the gas industry; (3) Electric" " " 
Dtility Econoiics (e,g. , revenue, operatin*)" 
eitpenses, taxes, fuel coots, and rate ^ 
actions); (Q) Financial, with information o'n ; 
electric coi{)aniea* construction « . 

expenditurea, new loney financing, yiolds on 
public otility bonds, new offering bond 
yields and new loney bond financi^ng, offering 
yields and new loney preferred stock 
fiDvancing, earningfi^pr ice ratios and dividend 
yitfldfl, new iccey,^' cciion stock financing, ' 
pollution con trol^ revenue bonds: and 
Public Affaira, containing dita on rtrsearch 
and development, expenditures for pollution 
control, net publi^ and private debt^ fiural 
Eloctrif icatlcn. Adiinistration^ electric 
pover capacity, world coaparative atatistics, 
and per capita world atatistica. (BTB) 



Edison Electrie Institute 
Address: 91) Park Ave-, Mew fork', HY 10016 
Statiaticajl Tear Book of the Electric dtility 
Indoi^ry for 19^.5 

Annual publication, EEI Publication Ho- 76-51, 
n Ho. 43, 76 p. 
Oct 1976 > 

Abatract: ^itMes of statistical data are 

presentedSi4ul£t--fte following headings: 
Generating Capacity, Electric Power. and 
Energy fiesonrceis. Generation, Energy Sales, 
Custoaers, aevenues, Operating Data and 
Ratios, Financial, and 
Econoiic-niscellanecus. The data were 
coapiled frci annulil statistical ceport:i froo 
■ the Investor-Owned Electric Utilities and 
other fgencies. (nPO) 

Availability: Ediao\i Electric Institute ySTTT^O 
for >1975 Teartook 
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Edison Electric Institute 

Address: 90 Park Avenue, Mew Tork, HI ^^100 16 
Electric Output 

Meekly ^publication, 2 p. - ' 
Abstract: These periodic publications ceport on 
the net anotint of <;clectrical energy 
distributed by the electric utility induistry 
for each week. Included'are the fqlloving 
tables: Meekly Electric Output by Geographic 
Division; tfeekly Electric Output in Previpos 
Meeka; Meekly Electric Output Index; 
Generation by Ronths: Installed 
Capacit5f--Thouaands of fCW — Mane Plate Rating; 
Hnaber of Custcners: To^al SWles to Oltiaate ' 
Custoiers;' and Sales of flajor Classes 
(aeaidential, Saall Light and ^ower, and 
Large Light and Power). (BTB) 



Edison Electric Institute' 

Address: 90 Park Ave., Mew Tork,''«T 10016 

Electric Parspectivea (lortterly BEI Bolletin) 

01-aoathly Hpnblication * .t: ' 

Abatract^i As the Idiaon Electric. InBtitutfl" s 

■agazine for naragcaent, thi« publication ' 
focuaes on such topics as the ener^. «^ 
aitoation, ^ovarnnent policies, financing 
problkas^ nuclear energy, rate structure, ai)d 
.; was^e diapoaal as they relate {$!o ' ' . 

investor-owned electric utility coapaniea. . 
(BTB), ' ^ / 

Availability: $10,00/yr. to ^»I a«ibe^ conpanies 
, .andj> aftiliatea; $t5.00/yr. to noo-aeabers; 
.S2/S0 for aingl'e copies ~ *- 



SdiMoa Electric Institute; Conservation a<?d 
Energy ^anageiaot Division 



Addrf&s: 90 Park Afenue, ,Ne« \ork, VT 10016 < ' 
Residential Electcic Space Reatittg Surtej 

Annual repcrt, f.p. 

Ab8t|-act: These annirtl suxfcys, which profidb 
infonaticn cn a tvo^ear pericd, .ace 
.conducted to obtain data on th« perfornance 
of the U.S. electric space heating larket « 
(excluding Alaska and Haiaii). Part 
I--DMelllng Dnita A'dd*»d, by 7ypes--ieportiS c/ir^' 
electrically heat«d duelling oiits added, 
total electcic beat*.cu9tOBer6 , and . satu rat ion 
percentage- Fart II-*Eq,oipi«nt (SyeteBfi) 
Added, by Types — is'a ccBpilaticn of Part I 
vith additicnal data on types cf space 
Heating equdpi^nt. -fart I provides tables 
with the fblloNln<7 data: tot^l nuater of — '^i'".; 
rosideptial electric duetoBers served by each 
Company; total rOiibM; cf electrically heated 
dwelling units in eacli .conpany's service 
' area; the appcoxiBate saturaticn of 
electrically headed dwelling ueits, in * 
percebt; electrically heated dweli^lng units, 
in apartnent buildings, added «acfr year; 
' jslectr ically heated new hoBes added in each 
year; exi'sting hoBes corveriod to electric 
heat; electrically heated Bobile hose units 
added; and total additifES fci each year. 
Pirt II pre^ent^ tables^ with data on: total 
customers at year, end; ruaber cf electrically 
heated dwelling units added during year; 
total in state at year end, listed ty utility 
category; dwelling units added, by types; and 
equipment irstalle^. by types. (BTB) 



Edison Electric Institute, Ccnservation and 

Energy nanagcien.t Divisicn 
Address: 90 Park Avenue, Net York, tIT 10016 
Heat ing-^Cool V^g Statistics cf Marketing Interest 
on New )^ousing 1966-1S7!, 
» ~ 
Coapiled froa O.S. Gcvernnent Ccnstroctlon 
Beports: Characteristics o£. New ifoc&ihg 
1966-1S75 (Series C25-7t-1*3)^ U p. 
De^ 1976 . ' < 

Abstract: Data cn space heating and air ^ 
*, conditioning systevs in cew residential 

buildings froB 1966 thrcu^h ^S'^S are " •' 
presented. The report is organized intia 
these secticns: New Oce-Faiily COspletions 
1966-1 S75 (hpr purpcse of cons tract ion, try 
type of heating fuel, -ard by use of central 
air conditioning) ;4:Be9icnal Data^on Types of. 
Heating Fuel and Air Conditioning (One 
'Pasily) ; . New Bulti-Fatlly CcBpletious 
1971-1975* (by total units and ly heating fjjel 
and central '^ir MConditicning) ; and Regional 
Data on Types ot Heatlac fuel «rd Air ✓ 
Conditioning (Bulti-Pas j^'JJ . The ccBbined 
■arket saturaticn of qew dne-f acily and 
salti-faBily" housing in 1975 was 529 for 
electric heating sytcms, 5?^ fcr ga^, atid 9K 
for oil. In 1975, 56* cf the tew 
l[ Bulti-faBily buildings installed electric 
ljuating systeBS, ' <iO% Installed gas systess, 
and 7%, oil. nationally, electric heat 
satura.tlon did net saintain its' historical 
growths Declines in regional electric heat 
saturation occurred in the Kortbeast and the 
South, kut the Ncrth Cartr^l region incioased 
slightly anX the Vest ccctioued ..high ^growth 
rates. Gas heating syatsas decl'ined in all 
regicns except the South. ~ (BTB)" 



saies.e Tables -proseqt information on 'n%t 
generation; net enecgy for distribution; 
sttL^ to ultisate custosers; nusber of ^ 
cuscb^rs ^y costoser group '(residential^^ ' 
coBBer^aT and industrial, street and highwaW 
light i cthei public authorities, rai Iroads 
and railways, ard interdoTpartBental) ; energy 
sales to each custoser group; revenue froB4^ 
each custoser group; and residentia*'! ^etvice 
(average custoser data) . (BTB) 



Egitav R.D. 
C less oft-. 0 n i'VX"^- . ■ "N^' , 
i.^ Add^ss; Cl^3O:0, SC 

Concepts, i'n bjierBal Cosfort 




, En^glewood Cliffs, 
216 p. 
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Prentice^Hilli 
0-1 3- 166a 

1975 

Abstract: Thts pracji^al approach to the basics 
of husan theytfal ccsfort uses graphical 
displays to /Illustrate the interactions o^ 
weather, c^struction saterials, and 
sechanical syst^ss in arc^hitectare. Contents 

w ii^clHide chaptecs devoted *to basic theory, 

cliaate and shelter considerations, building 
saterials^ building heat less and heat gain, 
sechanical systess, and sechanical systee 
noise and vibrations. Aaong iUKsalny 
features, the took: presentsJ^|IRy extensfve 
tabulations of tuseful engineering data for 
. solving "sany actual building probleas; 
illustrates the fundaaental principles of 
theraal coaf o r t 'a san v related factors 
that sust be con^iier&ji^D effectively 

-V heating.^and ccciing iolwLJing; includes a 
chapter on the control oTVsechanical systea 
noise and vibrations; and provides v^aluable 
checklists of desigfc principles and ehergy 
conservation techniques for. buildings, an 
appendix of sere 'thafi 30 useful forsulas, 
setr^c systes conversion Actors, t^nd * 
references to related publications. (IB 
references} (fcoa publisher's description) 

Availability: ?rentlce-Hall , Inc. , Engle wood 

Clif fs, NJ J1U95 • ^ 



Eisehhard , B.ti. ° ^ ; 

O.S. Dept. of Coseerce, National Bureau oj^ 

StJindards, Institate for Applied Technology, 
- Centex for Building Technology, Office .cf * 

Baildr ag S tandards and Codes Services 
Address: Washington, DC \ 2023q y~* ^ 

Building Energy Authority and Begulati.o.iA S urvip» 

State Activity — 

Report Ko. MBSIfi 76-986, 51 p. 

Bar 1976 y 

Sponsor: Energy Research and Developsent 

A ' dsiV istra tion , Diviqion^ of JB^ildings and 
■*) I ndost ry 

^stract: This repcrt provides the 'status of ' 

St&ate authority to regulate '^nei;gy use in new 
buildings and the status of bills creatiivg. 
• such authority that were pending in the. 1971^ 
legislative 8es8i>on. Begulations th'a>— ha-vxr' 



been developed are ident if iedand^^a^ribed. 
begislation relating to solat^ener^^, 
retrofitting, insulation and other building 
energy satters, is- identified and the Status 
indicated, faot]!) 
Availability: NTIS 



Edison Elettric lDB.t^i1;ute , Econoaics and 

Statistics Z^^ti; ' ^ .. . ^ 

Address: 90 ''Park AVenue, New York,, IT 10016 
Total Electric Otllity Industry in the Onltcl! 
States tncluding Alaska Ravail . ^ 

Hqathl^ publication, v. p. ' 

|Lbstract: iDCludetf in this pericdic Report are 

•optrhly and yearly data on the scarce and 
'/ disposal of 4l«c^cici^7 and clas«i£ica^tion of 



Electric Energy Asscciation, Technical 'Services 

Division * ■ . p 

Address: 90 Park Ave., Heif TprkV IT-j. 10016 
Cossercial t Industrial El^ectric 5pAce Heating' ' 
Sarveyr " 1.973* ' t ^ * 

30 p. ; ■ : ' ' ' \ . 

Hay 197a \ 





A **<^»ct: tiw purpoBc o£ this iar\tj mus to 

itf^Jff !S perforaance .o£ utillty'syateia 

ift tlie.ae contlgucvs'iatatefl In'addlng' - 
" ^id««Jif ?P«5« ^"tlng lead tc co.i«cial «na 
^ndostrial cuitcier<:FroFertlea in 1973; 
Forecaats tor 197i» liere alec included. 



Data 



V'^nn^h^^il^^^y «ysteae indlcatad tbftt 
3,200, Oiio ku were added in 1^73 mth 
3, 570, £100 kv forecast fee 197«. 
Approrlaati^cna ticre alac aade ct the* 

inatairfed. (jLfl) 



^l«ctrlcal World, flcCeaw-Rill tncM 
:i Bf at-Puap Proap.gcta Sho¥ !sharp Gnin 

AOg 1973 " 

Ib.tcact: k detailed coaparlson ot the costs of 

oj a do.cstic elfctrdc beat puac with 
• " oi^^n'^'' ^'iffJ^y^ 9« furnace la 

' ' ^i'^®'^^"^ P"*\o« tb« country. 

The concluslcn ij that if^tbe hcaae i^/ 
air-conditicned, the total cost of a lie at 
puap is coaparatle to a gas fornace with 
' . electric air conditioners. If^the felati»e 

price increaAe cf gafif'^rises faster than 
electricity, the ad.va.ntage will be lore 
pronounced. (Jiic) f 



Elrick and la»iSge Inc. 

Address: 10 South Blferside P;ia2a, Chicago^, ii 
fl«nufact«red Hooaing .Instltcte Data ok 

Annaal Report, 25 p, " « / 

Afr 1977 ; " ■ . 

Sfoncor: Banufactured Housing Ins'titpte' 
Acstract: The purpdae of jthe Data Eook is to 

provide Jlanufacftored Bousing Icstitote (flHIJ 
Jt;tTJ?J^'^ - reference guide to .arketing' 
statistics on the ■anofactured . housing . 
industry. Data in this fobllcation ate based 
in llitw''^^ census of iobile bo.e production 
in i»hich the nuaker cf icbile b^aes built is 
Th«^?? "f*^ surveying aobile hoae builders." 
The firat section of the Data Ecok fresenta 
fnforaaticn .ct.aanutacttrere* shipaents of 
■obile' froaea-^and- iDcln)&«a,:jbftbtes aobile 
Sr?v-?p°r^ i« tHe-Hrt :d^ade:,8iagle fa.ily 
private housing starts, 1967- lS76r* aobile 
hoae shipaents, 19«7. 1976:: tetall valu^ of 
ship.erts in 1975 an^ 1576.; actile hoae • 
trends by types sad tfixea; quacjierly y 
ship.i.B,3 by tyfes and fixes, '1976; shipaents ' 
.,to regicns in 1976;. shicaents to states; 
♦Ahlpaents t>y prices and sizea, 1976-' 
aeaacnally adju^sted shifients and seasonal ' 
factors, 197(|.l976i and aobile hoae conaenaoa 

MnSJ?"u' '^'"^ ^•^♦^^^ Prodoction o? 5 

Bobile Hoaes, cousiata ,cf thep^ tables: 
Prodoction, 1975->976: Production in the Ten 
Largest Producing Statea, 1976; Production in 
st^t5ft.^a^>a25-^976i flobile ifcae Producing 
; ' ^^'^TIU^ Prcducjtlon.ii! States 
Typej^i^^Hfj^hc, .19^6. #tber HHI Barket 
"' JH""'?? **fortB that are availafcle are 

deacrihed. (BtB) 
Availability: flanufactured Rousing. Inatitute, 
P.O. BOX 201, Chantilly, V/i, 22021 



Jnergy and Bnvircnaental AnaJyaia Inc. 
Address: 1701 iorth Port Hyar Dtlve, Soite 1213, 
. Arlington, Va '22209 ^ . 

Inergy consoepticn Data Baaa, ?oloaea I, II, 
* an d II I 

^.^^^ *olo«'««:.)>^.?od in 16 accaaenta'', 'v. jj. 

.' ■,1971 i - ' I ^ 

> JJ«nsor:Pedorai. energy Adalaiatration 

*Mtract: Tb^ struct or«!;iind coiitenta of the 



Federal Enprgy Adainistra tion- a Bnetfly 
ConauBption Data Base (ECDB) art derrcribo.! in 
this report. ICDB describes and doccHRuts 
doaestic energy consuaption during 196>, 
197 1, and 197^, and contains data cn eicht 
energy con^aaftion Sectors: agricultuco, 
Bining, construction, aanof act uring,, 
transportation,, cooaercial, household, .inJ 

utilities, jor each sector, the 
2"?* ^ o; energy, consaned and the aooifnt 
^vf!r!-°" «>jergyis recorded by state dnd 

Census region,. fuel type, class of user, -and 
the use for 1967, 1971, ani. 197i|. Voluie 
a suaaary docuaent, provides an overview of^ 
tlVll J?»«««f^i°nr the types ofifnergy used", 
^ the sectora of the econoiy it is used in, iti 
end uses, and the geographical distribution 
f crofio-sectional analysis 

;^ovdDfl 197(1 onry, becausS 197« is the o?ly 
"S^f^ a»aiCLable f6r ell 

sectors. Voluae i also sJaaarixes data for 
each consoaiiig sector, covering all throe 
years (except for the ccaaercial sector) . 
The second; voluae is a user's aanual, 
describing ICCB and the aeans to update and 

/ ?f bound fn''?!!^"^^'^ »'hich 

) is bound in 1<i separate docuaebta^ (chapters) , 
contains coaplete docuaentation Cor the' ECDB 
and presents scie of its state-b y-state data. 
The, introduct'ory chapter to Vtfluie III 
ejfplains hov tc interpret the data base 
output and provides a glossary of teras used 
in energy analysis. The reaaining chapters 
of voluae III describe these sectoral 
ain^i^^; Itlning, Constructibn, 

flanufactu.irlng, Saall Induatries, Paper, 
Cheaicals, Petroleua, Pr*iaary H^tala, 

Household, and 
Ji!^ Ji*" Otili$ies. Eaci of these doiu^ents 
describes the *ajor energy consaaption 
characteristlce of the econoaic sector, 

if excerpts of data •> 

iMtalled in EC«%,. and docoaents this data. 
Docuaentation^enaists of a general 
aethodoloqy aa nell as a detailed ' 

^*^P**'^7i^!-S-*"^*'°^°^°9T' inciting coaputer 
progr^|^;id d«ta files used. Wet O.s/ 
energ3fi^|f«uaftion during 197* nas 
approjgpp...y. 70 quadrillion Btu's (quads). 
PatroXltaa fiodocts provided about q61of the 
; energy used; natural gas 

"'^P"^ 29X: coal accounted for 
about 18«;, and hydro and nuclear sources 
provided about'3X; The industrial sector " ' • 
used 3e% of all the energy consuaed in 197«; 
the agricuUnre sector consuaed 2X; aining ■ 
sector used tefeL^conatructio* used 2 1/25- 
aantffacturing^copnted for 2tft: ' 
tranaportation used^alaost 251- the 
poaaercial sector. used about 81; the 
residential sector conauaed about 1615; and 
the .electric utilities sector used. 16S. (BTB)- 



JSJrfI«?^a**Jf*' J"*^ D«*elopaent Adainistration ^ 
Addreaa: -Washington, D.c. 

* "*R^S«ii/J;\f'''^ '^"S'^y Besearch, Developeent 
"Mfii <^"*ting, Energy Choice for 
the Puture--197.6: Volaae 2: Ppograa 
lapleeentation . 



ZBDA 7$-i; 1133 p. 



fieport Ho. 
1976 . 

i coapanion to 7oluae 1 (Tho Plan), 
▼ 61uae 2 .deacribea 'prograaa now in nrogress 
which* are supported by thft* Federal " . 
g.overnaent. Including Federally 'fended 
rw^arch done ty indoatrles and private 
^JfJ^i"? in conjunction with Voluae 1, 

ySr^-^i'^** technologies being 

• •wSJ"/* ••^^^■« current and future^ 
•«W»;ln Jjjjarar en«gy reaearch, 
1 devero^aen^Mlnd rfleonetration (SDSD^ 

^ nl'^m'if'Ai progra. descriptions 

or -Baildlng Blocka- are preaented; each 

the BHDA ^lidget and represents the .energy 
aWD activitiiyi of one or aore federal 



agencies. Fart 1/ 'Bnergy .Technology, ' 
K^ograis, presentB ,62 Boildljpg Blocks 
ezDlainlng Pedecal (rcgzm a^tlvitlc^ o ' 
. *oriented towacd ^ £ingl« itn^rg) teclinology. 
These ba'ilditfg fclccks az< groaned into nine ''^ 
•ajcr pcogcae aceas: . Fces^l I cergy^" Solar 
Energy/ G«oth«rsal Znec^y, Conservation, 
Pnsfcn Poner, 'lfu^l«ar Po«l Cycle B C D and 
Saf^uiacds, ^Pissicn Fover, Environmental 
Contr^Jkl Technology, and Synthetic Foels 
Coeaeredal Deeonstratico,. 'Pacts II and III 
of the Prograi Iipleeentaticn Voluec include 
Cailding Blocks describing sa^^ortlve 
proigLaia thaf? tend to cct across several 
energy technologies. Part II is divided into 
two «<(jcr pccg^as areas.: Znvironeental " 
B%Bearch and Safety, and Basic Inergy 
Sciences. Pact III lists six activities 

' Nfarich ace net unigoe to energy BDCD, hqt . 
- which are elssential to Jilch rceeacc^. «^Vhree 

. . tables containing c.ross-cef ereccing data sake 
up Part ril « which pecsit£( eiasination of the 
Building Clocks fros the different 
perspectives cf the National Inergy 
Technology Goals, Tolusc^I Teckcologies, and 
Federal Agency Involvesent. A glossary of 
« acronyis and abbreviations .is included in the 
Appendix (Pact V). (0TB) 

AveilablUtyr'GfO S3. U5, , Stock «c. 
052-010-00492-1 



Bnergy Research and Derelopient Adiinistration 
Address: Washington, DC 20545 

A Vat'ional 'Plan (or Inergy Eescacch, De^lopsent 
^ ^and Deaonst cation \ " 

Report No. ERDA 77-1, 5 1 ^. 
23 Onn 19.7'? ^ 

Atstcact: Pursuant to Section 15 of the Federal, 

Nonnuoleac -Energy Rescazoh and Developsent 
- ''^Act of 1974, this docasent cepdrts on the 
■energy BDSD progcas of IBDA. As ootlincd in 
the Pc^sident^s Vatibna] Energy Plan, 
.subiittfld to the Congress on April 20, '1977, 
the research progiae focuses on developing 
'. new technologies to: (1) increase the^ 

efficiency of energy usc^ (2f)/ expand the use 
of existing fuels, and -(3) eakc the 
traqsitiCT)' to n^it fuels. In Chapter One, 
nnderstanding, Conservation, it is nolnted bat 
that three kinds of action, are^ fi€ei^c<J?^*j& ' 
ceach conservation goalf : prcictlon of an 
energy oonseriLation ethic; conversion of ^ 
facilities and eguipeydJit; and developsent of 
new, energy-effioientf 'Methodologies and 
technclcgiea that' fzc^'seive energy« Th^ 
conservation technology /^ase* ic reviewed for 
three end-oae sectors (4ransporta.ticnv 
residential/cossercial , and industrial) in 
Chapter Two. In the near futuic, alterations 
in existing types of vehicles^ engines, and 
obsponents will tie the lajct teans to a(:hiev« 
copdervation. Two alternative engines* the 
tujcbite and the Stirling, . say play a 
significant role in eeeting foe] eccnoey and 
eaiss.i^n objectives. Efforts are also being 
sade to develop and introduce electric and 
hybrid vehicles, consider ing^ the 
; residential/ccneercial «edtbr7. retrofitting 
bnildin^BVcan have substantial near-tern 
inpacts. Becaose^ irndaS Itics developed iduring. 
a period cf plent'ifal, oh^ctiiip energy, eany * 
indQlstrial processes are. inefficient and can 
be 'leprcved.^^ C4(apter /Thr»«' exaeines .. 
' techriologlflf that would expand existing fuel^ 
Boorces. i^rougb ttm sarXy l^eC'iiithe U.^S. 
shoald HOrk^on technologieif .tliat: ^ produce^ 
additional pet roleoa an'd'n< total gas\t&roQgh 
enhanced recovery technigoes ; expand t he > J 
direct' use of coal in tha otility i^d / 
industry, sectors^; anj^eipand tke Qtfl af ligllt 

' reactors in a once-tbroogh foel cycle 

for* 'elect*ric power' prodcbtioi^. In Chapter 
Foac; technologies that use new foels (shale 
oil, synthetic f o^ls frcs easts and biosass, 
geothersal hcat« and -solar energy) are ' 
considered. Chapter Five looks et the 



■ *' broad-based support progra as and activities 
needed, (e.g., basic research, data > 
collection and disseeination, Odocatloh, and , 

/ training) . Xwo sajor EBDA studies, ooe in 
. ■'p.rog.ress,' are described 'in Chapter Six: tKj^/ 
Bar ket-Oriented Progras Planning Stady and/j 
the 'Inexhaustible Energy Besoorces^ S%ad y. 
The final chapter provides an overvieW of 
BBDA's bodget, «hich totB^s S7.3 billipn. 
(BTB) 

Availability: GPO, Stotk Ro. O60-O0p-O;i067- 1 



Energy Research and Developsent Ad sinistra^ion , 

Office o,f Conservation, Division of Buildings, 
' and "Cossunity Sydtess * >^ 

Address: Washington, DC' ' , 

Consuser Products and Technology Branch: progras 
Plan 

Beport Bo.i^EROA 77/22, 31 p. 
1977 . 

AbatE^act: The research progras (llati of the '* 
Consuler- Products and Technology (OPT) Branch 
of BBDA's Division of Buildings and Cpssonity ' 
Systess is described in this report. The 
purpose of the CPT-Branch is to encourage and 
sanage BDSD of new energy-saving technolbgies 
in- heating., cooling, and ventilation; \^ , 
lighting and windows; appliances and other ^ 
consuser products; controls; saterials; 
t^lecosBunLca'ticns;* and diagnostic egoipsent ' 
' 0£ed to calcolate the efficiency of energy ^ 
use in buildings. The CP^, Branch has 
organized its approach jLDto three areas:^' '41) 
the developsent Of «br^nergy-ef f icient 
technologies^ (2) the aeve\pp»«nt of 
energy-efficient consuser. products, and (3f 
the analysis of and d'issevination 'of 
infoiTsation about energy conse^vVtian- ' A 
' decentralized sanagesent plan has' -^een S 
"established with the CPT Bipanch having . f't 
responsibility -for program direction and 
policy sq^ng and three nat ional lakoratpr 
assuaing ^1 cthes norsal functions* of 
progras eAiliuiers. These chapters are y 
iscluded: (1) ;[ntrodoction ; (2) Headquarters 
Progras, including heat puaps and building . 
diagnosticsf (3) Cak Ridae National 
L'*abora t or y Progras (appliances and analysis 
and infovaation) ; (4) Brpokhaven National. 
Laboratory Progras (building systess 
cqnti^ols, saterials, a*nd space conditioning) ; 
and (5) LSrwrence Berkeley Labora'tory Progras 
(lighting- and windows). (BTB> 

Availability: TIC ftee 



Energy Resoorces Co. Inc. 

Address: J85 Alcwife Brook Parkway, Caabcidqe, HA 

02138 

A Study of the ispaot of Beduced Betail Store 
Operating Uouris on Sales;- Esploysent, 
Econosic Concentration, an4 Energy Consuaption 

Report- No. PB-243^7S, Conservation ^ap^r Mustier 
•7,. 305 p. . ; ^ , 

22 Oct 1974 ^ , \ . * 

Sponsor; Federal Energy Adsinistrat^ion, Office of 
Energy Conserv^tlon»'and, Environsent, Office 
" of Industrial Ptb^rass ' _ . 

Abstr.act: This project was onder/jbaken to snalyze 
the possible ispict]^ of govern sent regulation 
of retail selli^|'. hours' on- sales, esploysent, 
«conosj.c co^ce«trati6n^ and energy 
consolation. Specific .sajor results. proyid^: 

( 1) .estisates of, energy savings 'which say^ 
accroe fros regulating retail sellino hoors; 

(2) scenarios of regolatory scheses Aesed 
econbsically anti socially feasible; (3) 
analysis of likely econosio' retail hoars; and 
j(4) statesent of the Least disruptive hours 
of closing if' regolations on cossercial h^ors 
were to be introduced. (132 references) (eoth) 

Availability: BTIS . 
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Bcviro-naoageient fc Bes«acch Inc. 
Addcgas: 901 flth St. HW, ii\a bi ngtcx: , .DC 20001 
E*a3uatl«a>cf Build irg ehara^^eriitlcs Rolatite 
to iWh^cgy Ccn»a»ftion i n oTti^s^Ba i Idin gs 

Report M^/fc. FB-2«877'4, PZ»/D-16/006 » 68 p. 
22 Sep -1975 



Sfcbaorj P^deraV 
Energy Ccnffe4 _ 

*f Baildings 
Abstract: Th^/'purp 

^survey data on 



cgy J^diinistration, Office of 
ioD TiDd En»iror«ettt, Office 
feraao " v ^ 

E of th<vproject Ma's to 
jsuz^vy uaia wu ^. liiite^' saiple of office 
''buildings tc identify tlcse factors which 
. have an itpact. en energy coDSU»Ftio,ii. '?ach 
>data can be used for th< de ve Ic pie n t . of 
coefficients for BotfitOBing energy^ 
consnipticD cr as the fcaSis cf fut^Kjre 
^ research. Findings irdltated that:.. 1) an 

EIU (energy rse index) «ipi:esfi«d as 
^TUs/gros& ccDditionqa <utic feet per year - 
appears to t« a lore eflflctiiTe leasore cr; 
e^ergy than BlUs/gross cohdlticbed square . | 
fo/5t per year; and 2) tie fcllc»inq factors 
appear to c or relate "sig cifican t ly with energy 
consuBptiop: tot?l building refrigeration 
capacity, hcurs cf cooling syitei operation, 
type of HVlPt systeai installed, thermal 
transiission of '"t^rdss. well area, lighting 
<povjer den^ty, ardi aaihtenance and systems 
control prattic^E.l (GPA) 
Availability: HTIS 



Ecth, ^R.A- ; Ginde;^, ' n.ci.r ^ 
Borg-«arner ccr p. . ^Ycckj Divisicn. Advance 

Engineeciog p«pfV;/Borg-Barner Corp.. York 
Divisicn, CefftrifWal S^^teas Cept. 
"Address: TorJt, PA 174o5 - ' 
Plrst Ccst - Cperatingl Cost T«adeo f fa ,f or Air 
Conditi<^ning Bq\)ipl«ent ' . 

Pacer presented ^t 'the Conference cn Iapr6ving 
"Efficiency irT HVAC Eqaipient acd ftoiptsnejrtts 
•for^ Pes iden tical and Saall Ccaiercial 
Boildirgs held October 1-8; 19TU at Purdue . 
Oniversity/ pp. 
197U * ». _ 

Abstract: This paper leview* several methods foe", 
evaluation cf net gnly cdntrasting (air ^ 
conditioning) uritF :'«ith Hl<f f eren t ratingT 
point perforaances, but alsc «i th , d if f etent ^ 
part lead perf or ffancee. Expected increases 
in, the ccst ,of electric power are considered 
and t'at:ular lultipliers are prcvided to take 
thesfc ircteases into acccunt. In laking this 
evaluation, tyoassoaption^ ure invoked. One 
^ is that ccaparison of alternatj^ve equipment 
^IJLl be on a, life-cycle cost ^asis. that is, 
' - oSning and operating coet^e -ever* the entire 
life cf tHe equi.p»ent yiJll be con^dered. 
*' The second is that a cCepariscr of life cycle 
costs Kili be ba«ed .®n an a ferage >af nua 1 
cost, deter FiDcd by coifbtlng the cost for an 
average year, takitg irn^^c ac/cccnt eipected 
- V increases in operating costs a'nd^a rate of 
' * return on i.nx€$t«ent (ot tiie va-lue of 

■oney) . »(auth, f roi l&^rcductlcn) ^ , 



central cities and ether places' of • 20;000 ot 
■ ore witlii'o the'snSAB, and tho 1970 
population for each geographic area. Tbc5| 
tkird part- details the criteria follflu^d ^n 
establishing Standard Consolidated 
Statistical 'Areas, «hich a're listet} UjPar.t 
IV The counties of eacib state 'within S«lS^s 



1,1, Aim mum-i^w ^•-'^Y — - : . 

'(excluding Sev England) are li'^ftted in ^I'nrt v, 
and the citi,«6,'and to^ns of each Ho.** Ehlp.and,. 
state within SH^Is a^e listed in Pat^ Vt. 
uT-r »r»«4.A0tt.-^ li<st of New HnalifTid: 



Part VH provtde>-^ list of He** Bnglefhd: 
.County netroEClit'an, Areas. The final tvo 
parts cover: ' definitions affected ty 
Criterion 5 cr ,<frit«rion 8, and changes ini 
SMSA^ froi 195C to 1975. *'a Bap of the SSSAs 
defined by the Cffice of nanagetent ana 
Budget, October 1915, is provided, (DYB) 
Availability: . GPjO^' J2. 30,, Stock Bo. ^ . 

0«l-001-00l01-e « „ ' 



Fhriss, T, 'w ■ . ■ /' ' 

Oklahona Gas p Electric Co. ■• - » 

Bajor, Appliance Satnratlon survey , 19^0 "Haclcet wig 
* Report ' 



Statistical and larketing report h^^-^^:* 



22 p. 



€ 



Eie:CuHv« Ofpcjp of the Preiident^ 
lianageicnt^and B adga t ,v £ 
Divi»Jcr ' 

Addrbsa: Washington, DC . 

Metropclitafr Statistical Icaaa;.' 




ITicy 



1-575 



7. 



ed. Idition, 115 p- ^ 
S^ract: The ccncept 'of .?Sta^dttra fletropoXitan 
'^Statistical Ate»" (SHSA ) wae developed to 
. allca Federal agerci^ tc present , 
-qeneral-parpbee^statieUcB about eetropolitan 
/areas. 'Part I of this piibUcatlqn describee-- 
'tl)e criteria rfioed to dei^ign and t6 deflM . 
SBSAs. Part II lists tbe titlti and / 
deflnit.ioD« of ^he 276 SBSAs an* includes tA4 
follow 1 eg loior eat toir fcr each snSA:, . the 
"^coipcoert cccptieA or cconty e^olvalents. 



1969 • . 

Abstract: This report . sue^Jati^es data obtained 
froe qaest icnnaries sent To te:sidQ4|kf al 
custoeers of an electric jitillty, T^ 
'> ' questions concerned their usjg' of oajor 

appliances '(electriji, ranges, televiaionfi, 
f water heaters, ''clQth'es dryers, f reeierr 
jCondJ-tiOLners, dishwashers, clothes* was^. 
and refrigerators), Proe the data,. the 
saturation 'levels^ot app:liaTices were' 
determined 'The characteristics of 'the 
households oairg the 'appliances were also 
. detereihed (ag«"of honse^^'nueber of 

occQ^nta, and a'ge of head of, household). 
(BPG) .i- . ^' #« 

'. ■ . ? V 

> . ' ' ' ' ■ '■ ■ 

Federal Energy Adeinis trat ion 
Address: Washingtcn, DC 20<I61 , - ' 

Findings and Viens Concorniag, t^b ExenjTioo of 
fiiddie-Diatillates ,froB ttie flandatory 
- Petrol#ae Allccaticn jind Price Bogolations - 

169 p, ' - : ' 

15 Jin X1976 ' • . , \ ' . 

Abstrapt: The Federal Energy Adninistratior, hui; 
concluded that landatojpy allocaticn and ^ric«d 
regulations on eiddle distillates are nc 
" longer ne<l^ssary and is Jther^foj&e 
* transeitting such aii aeendoent to the 
• congress as specified by Section ^ of the 
Emergency Petroleue Allocation Act (EPaA). 

t did^lW'. distillates are not in short sfipply, , 
and adequate supplies are exp^tod for the • 
near tere. Asple flnused, refinery capacity 
guarantees that excluding eiddle distlllatej; 
froe control^^^ill not adversely affect the, 
supply of any, either petroleue product. ^ ' 
ExeepticM? of eiddle distillates ftoo prix^o 
^nd allSfftlon regulations is not liUeXt to 
result in any significant* price incrensc.> 

' . Coepetition and earket fd^ces ore aiifficiont: 
to protect coqsueers. Deregulatiob* of uicVdU: 
distillate* Mill not cause inequltatlc prices 
for a'6y qlaes of .end uVers' or other product 
uaers, nor will\sncitj action ^ve^lg6ifica^t , 
iepact on the rattf of aneeproy^ent, the , *. 
Consu'eer Price lodex, or the Gtbsa MatlonaX^ 
Product. Cootinoed regulation tjf'ai^^le 
distillates is no Icnger necessary, t6\ 
accoepUah the gocil^ of the ^PAi and is now 
operating to .iep^de the acliifVM^nt of- tbo^e 
goals. IbYB) ^ . -5 ^' .fiL # \ 



Federal Enargf Adeiniatration 
Address: Bashingtcn,, DC 20«i61 



EKLC 
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• • • ' ' ' r ' . ' . * \' ^ ' 

-PindiTigs ..and^ewa* Ccncecoing the lio^pt'ion Qf* ' 
. PotW)leu« Allccatl9n. an*^ Prlc«? fegBl«tions - 



*%. 29 . Bar 1976 . « . . > ; < 

'^flatract: Atj hiect^eot to tbo PcdeVal ETJ^t/l 
^ - %lpinlfBtraticfD».E regqlatiofaa bac bacn - 
' PFV"^®^ th^t ¥cuLd-f#ixeift realdaal fuel oi'i 

tfOM laDd^tflxry al-IocaticDs and price 
' cohtrola,. Tils coport b«8 beco written to 
.J £ul?lll requircBGntJ cf ^octioc 12 of the 



^"5^^P^*"%*lUcatioD^Act^"ih^d^ 

B &Dd BIA^a ♦lews to 3,uppo54, 



pce3en4:« 



lea ll c;^t c^; fit d It, 98 

aoch 'ft'i^dcients. Pto.tid^ in thi» doctfiont" 
is an flt<ffl/Wa of f1), tbe aupfly o£ and 
doBartd^fo|!fe/esidual f^el oi^/ (2) the^pricing 
of,, the- promt, and'. (3) tlie pcfential ' , ■„ - o 
ecoio^Sc .iji^iict of.eieiftiig. r«Eidoal foei^ 
oil feci ce^;olaticn, Tbe follc^ing 
conclu«iciia .axe ceachgd: "reaidual fuel 'oil ' 
is not-:inrti4iort fiopplj; oxeiptlon of residual, 
fuel cia Jngi regulati<^je win not «dTers^y 
affect th*;^,]5UFply of fcn) -oth^t cil ci refined, 
frodcct: subject to- fhe HP** ; ^cipe titioiT and 
larKet fordes Adequate, to^^rdtect r 

consuaeirfe: ^oi exe«ptioi3.of^i;€/iJa«l fuel oil* 
.ttau re9u>lq ticn «ill- tic>vt r^aolV iH 
inequ i t ablAr: prices for ' 9 cy cl»i£ .of residual 
fael 0iaor cthex^'pfodoct user. 'tBTE) " ■ 

\- /• . , 

v. " A'* » ■ 

..... - • ' 

Federal Energy *'d lie iVtr a tifco y/V, - ^ 

* . Aldressr Haah'i'ngton, DC - ^'^-^ ' 
. , 1911 *Mational^jKn^rgy^OUtlcoJt ^ 

^ 1977.; . ' A" ■ 
. Abatca<;t: tfisd^t/cg^ forecasts aade i«ffv 
r Haeicnar Erl^rgy cut'locJcj^ -th'is \je^ 
S .a x^Tis^d appra^.e'aa, *t?be nat'fcj'fl e 
situhtitfn wij,h cfirrent ih^orwa^ion on 
legislatloni prl<;e9';f andt^ref oai,ce . 
de.vieic^aent . This peciCd Is- tckstdeiSd a * «n , " 
; •-:^v.*ca*sitlon tii$, in Wblfih, traditloftalMn^rnf. 

poarces^-oj^L ahd .gas.--ac€ depicti^^: Vcoal, is ' 

■ ■ ^9 'again beccnfl a la'jc ici^n'^rgy " 

V so.aVcp. N;e« energy tec hnolog^les'i^nuclear, ' • 
so.lar, and> gcotbiplrial— «^ll hip -iapoctant in ' , 
.the Icng ca rtge- ;T»)is; rep ort^>t«late9 the 
• . .WocJd' eoergy aac^^tft.tp the energy .situa tion ■ ' 
■ -in the p. •S.«« 'The: factor*- InjeivieDcing olJL and, A 

gas suxFly..fa rc ^ar)a1i2«»d ^ V,ud *B'*analysXs pf f ■ * 

■ thei effects of regulaticn cl- tbe Wellhead ^ 
.price ct natucal^gas icpreaen^tid. Higher J 
energy, v^r^cGB plus iCoD^ecvaticiT* ptajgrflafe aife »- 
ypectejJ to. reduce t he, cner-sy ^cqtw tb ra't^ to' 

-7.5% frca the historical ranfe of 2,9%, " o.S- • 
p«troleua.ptcdac'tlon 'is, .jJifo jected t'fc Vncreaae ' .* 
, ' to 10.0 HflB/r by ^19 8 5' a'n'rf then deereaaA 'to-.^ 
9*3 flPIB/lf-ln 19?0,. ITatc^al gas^prciduct ion is 
expected to decrease frci the 1$76 level of ■ ' 
19.0 Icf to 16.<6 Tct by ,19^5 iJC interstate 
gaa pricea j&r« still set by cacronf PederHU 
fOwer Coa»j.aBion* cegaJatione- .Coal vill .. ^. 
. • increase fror 660 ai'llicn tona in 1976 ^ - ^' 

1,050 ailXtcn tons in l^flS-^ IJ,ia<' .:^o ^jk"" 
> , anticipated that electr ic'-pbwet geiierajblin- " 
irilUgrow-^at an aiygiwiiSjp^* #t 5< f coe 1975 - 
^ t.o/ 198 5 ccfipare^ ttf; t he- blstorical rate ofV. ■ - 
about 7 Jt?| -eir^ *ew:erergy . .^-^ . . ■ 

technologies--aolar.-'qe<;thera^lV' and V"' ' 
' ' .■fPt^otic'^fuela^-ace expected |6 ItakA qnlr a ■ ■ 
: >«inox pontjpJi^ptfd.cn by 1985 Jabcat It jo? .tbtf ' 
..total epergy deaand)^ ^ct by t^e. yeat i2obo; 
^bese Bcuccea a^y <:oo tribute anch as I'll' « * 
. ■ to total energy needa. iDTeatjifnt coat^B for ■ 
energy auppllea «ill fcc" as hig'b^as'if^jt) " * " s, 

■ bilUoB (in 19»5 dollar k>-6ln the aeitfdcqaxle, • 
in coapariaon tc . f 325 .^bf l%icn/^r the * *• ' ' 
1966-1975 .tiie/petiodlv (fel^) ^'rS^'. . '^ . * . . 

AtaXlabi^ity: *Gta /; . ' : . ■ 's- ' v *, ' - ^- ^ ' . 

o . ■ .^^ ' A 



A Pricidg"GuJ>^''forrMatural Gas Procdaadca 

fieport lio. p5a/h-76/<i10/ 12' p. ' V 
Oct 1976 . . • 

Abstract: This jjookiet h'as been detelbped by the 
- ^Wfal j^ergj<^ainis.tration (PEA) to assist' 
• ttAtft-cal qa*PpcocesscrE in understanding an? v 
■ cqaplyinaNWith PBA*. regulations on the pricing 
.i, of ir'ftturSl Gas liquids (HGLs) and HQL 

products. Included in this guide Irf a/.. « " " 
description of fhe aain proTisIona ct'-PaH^- 
\ 212, Subpart K--Iatural Gab' Liauida. m-tle •• 
10, .CP&), of the Pederal Bn^rg^.RegujJatione ■ 
' "s^hey apply to the proce^ssors of Natural 
, ^ ' Gas' Liquids., the purpose o£ this, guide is, tp 
; , describe and suaaiarize these . provisions, 50 ' 
that "'all firaa. affected by the , revelations \ 
. h^te- a" siaplified explanation, and a^^b have 
\ a-raeana o£ ofctainiqg farther 4.nf oraatictj froa 
•. ^ tbe PEA. Although certainvDroifisi^na "of 

regulations aay^chanW in tKe futar.e, * 
^ ' • ■ 9aide was current a» .0? Septeebeir 1976? ■ " 

. -rDfpraation.in tli,is guide i>s general,. ^ tdir •■ 
"^-t s^wciflc gue^stions aboUt^» th^'lHf ea . regiiia-tjoi?^, 
, -thfej.TedpfAl E*crgy Guidelines should be 'r ' ' 
, consul'ted,. or an PjfcA regiobdl office can.be r 
CQjB.taCted. (froa ititroductory ^tter] 



'Pederal. Eh:ergy AdiinicJtcation* 
Address* ^Tashington^' DC 20a6^ 
, - Enoit^y' in Focus: ^ Basic . Data 



fiepot^ 
flay -'1 97 7- 



.PBi/^-77/ IU/4, 



^3 



Abs^tracti^thls;, put location |)jro Tides rjjasicf data on 
.'?.^.n®rgy resouec<?s natiid consuaptiTon froa 1^50 to" 
.719*^6. .in the folloalng tables: Domestic 
Cons.ajBi:tton Per Capita by Source (5-.yeac * 
ittcrea^nts); Historical Enetgy Cocsuaption 
^ ■ Patterns— .1^60-197*'; Dol^stic Energy - 
-> Consuaftlort by- fype of 'Puel;^ Ooaestic Energy/ 
, . Confeu»|ti<jif. by Ecpnoaic Sector* . : 

^ (coaaeccial/residentjiaf, indttstllial, . 
>;i. transpbrtation, and electricity genera tli>n) ; 

Ooie's tic Energy Co niSu^pt ion iPer 'c«^ltW -ty 'j' 
^'..Soatices^ Total **Doaestic -Energy Piio'Sutttidn^ * "ja 
; . Ooae^ttc Q|ud«„qll Production and Pro^iiH ' 
•<pe3erves;7I)oBe'«^ic D^a^^ad . for' Refined ' " . j 

■ ' Petro.l^aa Pctadacts; 0,S, Oil Ia*{3Drtfi;',0.S.*! ' \ 
' crdde Qil fief ining capacity; O.S. Natural* Gas ' 

Production, Consuaption* and 'ftfpser^^s; Hub be r 
^ of.^Well^ prillcdln the o:s.-.-oil. Gas, Wd- 
Dry^ Bi^ua^nouB . and Lignite ^Production and 
Cdftfeu>pti,j;)n; Situainous and Lignite , .'• ' 
Production. ?y ^'ogif^aphica 1 Location.;' «u^:lear 

■ Production; Electricft-y ^ 
.feneration by 5o.urce; Crud«» Oil Prices ; H*t^r- 

^ G.a soling Prices; Natural ^Qas Pifices: and jCoak 
Prices. This.rerport is to be Updated 

..periodically ard expanded to-^fuxnish itpre 
coaptjahcnsrVe data. (BiB) • * 



.Federal EDergyv5dainiatr Ation ' * 

^Addipess; '^HaShlng^cn , DC */20«6l j^, ** 'i"' ' 

A Cbapliance.Guide for Doaestic Cirude -Oil Prtcinq 
.■ " '^r^vP.ro^aieArs .aijdAPlSrat i^urchaafers''* ' 



Federal ^net^y Adalirietjcitic'i 
Adar\»8aj WaBhlngton,^ Djf 20ii61 - ^ 



- 'o Rej^rt 

' . A>r/t977, . . \ 

* !» T. *^"V5S*- TJ|»is.t)o'cklet baa been (^Velop^d to, 

.. ^rod-uijera.and ^irat purcliaaers in both 

•j i'-:* A^rBtatddrng;<and coa^lying }fith Ved<pral 
^' . Bn^cgy . AdalnlS^ratiou.r«glii.lations regarding' 

■■ . . thA.. pricing of doaeatic C}:u4e oil- ^he guide 

Preeti'ntsi.thd changea' in regulat^'ons reaoltfthg 
, -. jTOh the Brfetgy ^Poliof anji C^ttfter T«itionA'Act 

•.f .;, - 'Pr^^ both the rficat atage*** fapleiitithVatlon 

■Vi.*''5cti»e;Pebroftry 1, ,1^976 and* the •^second. - 
UpleMntation erf^ectiwir.Harch . ' - 
A J,9^.*v.,. >lao include-d aire- anb^eqjieni, 
.T, a"«ndrfw^8 by ! the Energy CofiaerTatiofl and-j -J- 
i,^-^ . Ai^^t at) well as clarifications of 
/ .i"^ _*arind^iona cf property, poaled pricea, et 
' V - -^ , *l's;\ftt^t<hat h"hTe teen^lsauad aini:e that Ciae. '^^ : 
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iDfociaticl Cantfir Ni* » 
Addc«as} ''vaahiMiton, DC 304^r 

Monthly p«t'ccl«u« Statl^Sitlcij lancet 

(tonthlj capoct, apprcxiiatOy 15 (. 

Afaatracts Tbia ictiaa cV c«(ccta it da««lop«d . 
fcoi data ccaa«ct«4 und^c tha Joint federal 
Energy «daii]ifttEatipn--Iucaaa cf ninas 
P«-trcle(U Re(crtin9 Syataa. Data are 
pceaentWdv in tnnae tablaa: D.S. Petrol eua 
Industty C|^ravlc|Q6_Exc lading V,aectc Rico; 
Be finery CpV^flona;' Be finery Irodu'ction ot 
• P^troleua Proqucta; PEiaary stccka ct Cx^ide 
Oil and Petcoleai Pcoducta; and lapcrta ot 
Grade Oll^ OnCinlahed Oils^ and Petroleoa 
Producta. Gcapha, depict Pctrclaaa laports; 
Crude fiuoa-to-St ills; Crude oil BeCinor 
Acquiai^tion Coat: erode oil Wellhead Price; 
Oifttillat^ ruelsUeatinq Oil Stccks: Rotor 
Gasoline Stocks; and Detail Prlce<Q||pa8oliDef 
Hoae Heatios* ai}.d fieaidral FoeJ Oil). 
Statiatlca in these piblicatlona are not 
final aad.aE« sutj«ct tc chaos*^- (BTB) 



federal Ene^y Adainistraticn, Natlcaal Energy 

'loforiaticn Center 
Address t^i^asfaingtcDr DC ^O&d 
Directory of federal Energy Data Scorces: 

Coapater Pr6ducta^ad Bacarring Publications 

Report Mo. PB-25a.163» PEA/D-76/219, aa p. 
Hay 1976 

Abstract: The purpoae of this directory is to 
aDDouhce two aajci ty(ac of ' 
Pederally^spcnsbted enexgy-related 
inf orsaticn: eo<irgy loforsatlcD on sagnetic ' 
tape' and recarricg pofclications which contaio 
energy-related naaerical data. The 
inforsation cit sagnetic tape if priaarily in 
the fcia of data fiZea. Howefar* 'there are 
also cosputer ptcgrass, data base reference. 
servicjBS, and aatheaatical' sodala. The itaaa 
are listed under broad subject categories.. 
The citations include tH^le, raafoneible 
agency, datca of covera^e^ acccasioi^ n oaber , 
availability , i^fcrvaticr, and abstract. Each 
entry is indexed ty sublet, cxiginating 
agency r and accexsi^cn nrab^r. (f roa foreword) 

Availability: BUS ^ 



: . ■ < ' . : 

federal Energy Adainlstraticn, office of Consuser 

Affaira^ Special lapac^ / 
Address: rVashin^ton, DC . 

Analysis of a Retrofit Pccgraa for Low-Incose 

ConsuBcra * 



Report No. 
Nov 197a 



^B'2^s^^s, fEA/E-75/273, 112 p. 



Abstract: An analyaia la aade of enargyand tha 
cohsaaer price Index, tta proklaas c)!y hose 
heating, and hoae hectirg ccsta for the poor, 
a retrofit progias is ortlined for 
low^ibcoee feeillcs thet tend to live in 
hoaaa with fewer energy aaving faetnres than 
hoaee of the aoo-poor. The study is-^ivideif 
into, three eajoc Sjectlora: statesentN)f the 
prob^es; a latrofit progres ehlch inclodes 
boosing conditicns of the foor, conaervation 
and coat savings, erode oil savings, 
esploysant ganeretion, aid inflationai^y 
ispact; scope of exlsticg progcass including 
existing fonding sonccea and (listing 
saapowar and vqlontaer leaoarcea; sod new 
prograaa iacloding legislattibn relating to 
retrofit prograaa, a aodal bill, an4 a local 
deliveiy progisa. Appendixee include foel 
price data for selected northern cities, 
corrent leglslstlcn relating tc retrofit 



prograaa, coat analysiii and identlf icntion of 
hoaseholds, and identif ica tion c^f poor 
househol'ds fay atate, owner va.''x;fntor 
occupied. (U references) (ORA) 
Avallibility: BtXS " 



federal Energy Adainistratlon, Offico of Energy 
Conservation eod Envirofts^int 

Addresss Vasbington, DC Z0<61 

Lighting and Thereal OpecAtlohn: Bbcrgy ' \ 
nanageeont Action Pr/graa for Consercial, • 
Public, Industrial buildings - Ouidelin«s 



10 p. - . 

1974 _ 

Abstract: . Guidelines are sst out for conserving 
energy in coaaercial, public, and industrial 
buildings. These guidelines represent 
deeirafale targets with , regard to .illaaination 
levela, efficiency in lighting, and operating 
heating and cooli»g syatess. ^i^e outline of 
cdnser vajtlon aeasares covers both indoor and 
outdoo^ lighting with the following ^ 
recoanrendationa: ^50 foot candles' )«t" desks, i 
work ^t^ions, etc.; 30 foot candles in worR 
areas;>a^d 10 foot candles in hallways, 
storerooBs, etc. Theraostat' settings 0"^^ 
65-66 degrees f in winter and 76*00 degrees P 
in soaaer are recoaaended. (SLN) 

Availabflitys 6PO $2.30 



federal Energy Adainistration , offitro of Eneror 
Conservation and Environaent, rfarket ing, of Cico 

Address: Waahi|4tpn, DC 20461 

Consonars* X^t0|Qdes, Knowledge, atrd Behavior 
R^tgarding Eu^rgy Conaervation 

Report Mo. rEA/D*76/Q69» 200 p« 
Dec 1976 ^ 

Abstract! Based on over 1,000 telephone 

interviews, this report jsxa sines, people *a 
attitudes, knowledge, and behavior concerning 
energy conaervation. Chai| 
consnaers' willingness to^ 
patception of ^he probabil 
will ccnserve. Ind' ' 
y. conserving^ 
to drive 55 aph and* a\ 
theraoatata at 66 de^ 

second chapter,^ which discusses public - 
knowledge , attitudes, and behavior concerning 
natural gas iaaoes, states that aost people 
believe that there is a serious need to save 
natural gas, and that they are billing to 
conserve. Data presentei^^^^ Chapter III 
indicate that* acst drivers drive in ways that 
save gasoline. However, 69t of the chief 
wage earners drive thea^elves to work and Ao 
not carpool or take passengers, in Chapter 
» IT, Energy Saving Behttvior Around the Boae, 
it is concluded that beliefs about energy 
conservation affect the way people behave. 
The'reforey infcr'aing people about sore 

fici^nt behavior would result in/ ' 
4rvation. The fifth chapter, wA.ch 
Aarants* perceptions of their 
source of energy inforsation, 
that a significant aaount of energy 
iaforaetion haa been transaitted to AaericaS' 
hoaaa by chlldrea aho obtained 0 this 
ififoraation in achool* The final chapter 
. conaidars people* a understanding of tha 
energy aitqaticn and their evalnations of 
alternative actions. Carpooling, driving S5 
rf^ph, and walking short diatances are 
preferred over using aess' transit as aeana of 
•cooaarving geaoline.' In the hoae, people 
prefer weatherproof ing to raising the setting 
of •iv cottdition^rs and l^swering the setting 
of theraoatata. (BIB) 
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ndtral envrgv Adii niskcaticfi> Offic* of Energy . 
Conacrvatlon and mijp<ii«ot, Cf^c* of 
ZnduBtrial prcgfaaa *' ' / -J; 
* Addr€«o: .Waahingtcny^C. , 

Gqld« ^ Energy C^^.^stat^cD for fcod^. Service 

Beport ho, PB-2^9<462, PBAyD-75/<m, 79 p/ 
-get 1975 ( ./. / 

Abstract t THefgyide flpe^a with a chapter that 

offere Bu^gktilcna on bc% to begin an energy 
conservation prcgraa in a food aeCvice 
CAtablisbaent.. It is fcllowed by four 
chapters on the four sajor tyfcs of 
energy-conaasing eqaipseot deed by food 
service operatiofis for: food preparation afkd 
storage; lighting; beating, certllating and 
air conditicBing ; and aanltaticn. Hacb of 
these chapters begins vlth s general 
discussion of hc« energ) losevv can occur for 
the ty(M!s of equlpaent discussed and what the 
potent'ial la ioc savings. Csfhaels Is placed 
on incceaalng the efficiency cl pr^ently 
/ oened eqaipsent. This intcodnctlon Is 
V -folli^iied by three parallel sections called 
Operatii^n, Ralntenance, and Plaonlng. The 
Operation section In each chapter Is 
concerned elth day-to-day enecgj-savlng 
changes that can .be aade ic tic way " 
re&taurant e9,uipe«rit is currently operated, 
♦ Por the/Bost part, these aeasaces can be 
lapleaented at cc cost. The Maintenance 
section des<^ribes siaple propedores and 
aainteoance tasks^that con be ondevtaken at 
little, if aoy, cost and generally Mlthout 
professional assistance. Tb^Plannlng 
secticn describea ene rgj-savi og egaipaent and 
procedur.es that shpald be considered when 
renovating an eilsting. fcod aetvlce 
efe.tt^bj/ishsont or fctillditg a neii one. 
— ^nsideraklc savlngc chr be achieved hy * 
iapleaenting these suggcsticns; however, a 
significant capital investaent aay t:e 
•rpqulred. This guid^ ccncludei with a 
clka*pte.t ccntalning a step-by-step procedure 
that will enable the £ocd service operator to 
chart fuel Hjsaqe and aorthly erergy 
xronsuaptlcn, (free In trcdoctico) 
Avalla* Mty: VTIS ; also a va 1 lable f roe GPOl 
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Padcral Energy Ada! nistra ticn. Office of Energy 

Conservation and Envlrortent, Cffice of 

Otillties Progcaes \ 
Address: Washington, DC 20fttl • 
The Challenge of toad Ranagesent, A Convergence * 

of Diverse Interests. Prcceedlngs of the ■ 

Conference Held June 11-12, .15 15 

fieport Mo. FB-2'4ft576, FEA/0-75/U92, Coneervatl^on 
paper uc. 2a, lie p. 

1975 

Spcnj^d:: Aaorican eufcltc Po»er Asscciation; 
Edi^scn Electric Inst i tu te Nat lonal 
Ass'ociation oi B<gulatoij Utility 
CoBBisslooeca; National Poral Electric 
Cooperative Assoclatlcn 

Abstract; Tb« paper£ In theee proceedings 

saaaarlze the eleaents cf the challenge of 
load aanageaent, by preeentlng issues In.^ate 
refers, enabling technology, and load 
eaoageaant practlcea- In particular, these 
papere Indicate tl>e "ccnvergence of ^diverse 
. interests" in the rclat Icnahl (' between energy 
conservation and load eanageaert. Incloded 
In the prcceediDge ace ,the\ follcwlng papers: 

* the Keynote Address by thaincncrable Prank G. 
Z^rb, Adaln latratcr of the federal fnergy 
Ads in la t rat Iod: "Load" RaDBgeBent--nlatorlcal 
^Perspective" by John n. K. Shaorahan of the 
Edlsoo llectric Inetltute; "Load Renageeent^ , 
Potential— An Overview" by Dr. Jules Joskow 
and willlaa ^ shew: "Tlae cf Cay Pricings 
Hhy and How-^ by Cr. Charles J, Clcchettl; fA 
Century past and a Decade Ahead" by Henry 
Rice: "Inabllsg lechtiolcgy--Reterlng and i 

\ ^Control" by Bobert B. Bylle: "5clar Cllsate 
\Con^rol, storage and Electric Otlllty Load 



'^teRanagVaent/ by Or. Peter B. Glaser and tlelvls 
,r : D. Platte; "Coneuser Education and Bsd-Ose 
Conservation" by Dr. Jay B. Kennedy: "Xspact 
of Load Ranageseift ^n Begional Reliability 
Councils and Power P^ls" by Halter J. 
Matthews of the Batlo^fll Electric BeliablHty* 
Coancil: "scae Aspect/ of the lapact of 
Electricity Rarketlog on the systes* Load 
Pattern** by Qaoffrey J. Hughes of the 
Electricity Council of England: "Load 
flanaaeaent — Bconoalc cind Practical 
Conaideratlcfitf" by Wallace Carpenter; ' 
**XBpact' of Lo^d Ranageaent — A Regulator's 
. •Perspectlvet** by Richard C, COdahyi *The 
'Energy Puzzle: Electricity Rates, Space 
Conditioning and Load Ranageaent" hy Or. 
Ernst R. Hablcht, Jr.; "The Tepact of Load \ 
^Ranageaent on the Indua^lal and Coaeerclal 

Sectors" by Edward V. Sherry; "Rural Electric 
, CooperatlveiB Efforts" by Prank Llnder; "A 
National Perapectlve--Coavergence of 
Interests'* by Roger «, Sant of F.BA; and 
"Dtlllties Action Plan" by Dr. Douglas C. 
Bauer of PEA. (BYE) 
Aeallabllity: NTI.S 



^ Pederal Energy Adalnlstrat Ion , of f Ice of Energy 
Conservation and Envlronaent^ State Energy 
, Conservaticn Prcgraas ^ 
Address: flash I ng ton , DC 

Energy Conservation on Caspus. v'oluae II. Case 
Studies 

Report No. PEA/D-76/230, 30 '"p. 

Dec 1976 - 

Abstract: since 1973 energy cost's on caapuses 

have doubled, and, cn soee tripled. Prior to 
that tlae, cost eaphasls was prlaarlly 
jdi-rected toward aaterlals' and labor rather 
\ than 611, gas, and electricity. The high 
cost of energy and the curtalleent of prlsary 
preferred fuel has u^et aany long-standing 
aalntenance and operation policies, forcing 
^ Institutions tc look quickly for ways to 
reduce energy usage. Oaring this search 
adalnlstrators found that aany college 
buildings ccnsuae large quantities of ertergy ' 
by virtue -of their design. Alteration of 
eany of these facilities would be difficult 
and c^-rtly, thus initial low cost 
alternatives were taken peralttlng tlae for • 
study In order to devise long-range aetbods 
to lower the atount of energy cousuaed." This, 
pdbllcatioti Is coaprlsed of a selection of 
case studies free a diversity of Institutions 
whicfh. In .spite of desigo llaltatlons, 
lapleaented Initial conservation prograas 
which saved 151 to 25% of the energy 
f^tpvlously used, At soee Inst Itut.lons the' 
percentages have been 'higher. Reporting 
institutions continued to reduce energy 
conrfuaptlon through the developeent of an 
energy aanageaent prograa, as discussed In 
Voluae I of thl^ publication, (froa 
Introduction) 
Availability: gfo JO. 80, stock Ho. * ^ 

041-018-00126-3 



Pederal Energy AdalnlstratTlon, offlce-of Energy 
JCons^rvatlon and Envlro'naent, state Energy 
Conservation Erograaa 
Address: Hashlngtce^ DC 

Energy Conservation on Caapqs. Volaee ^I: 
Galdenines * 

Beport No, PEA/C-76/229, 36 p. 
Dec 1976 

Abetract: Based on extensive analysis of existing 
energy aanageaent prograas, these g^ildellnes 
were developed to assist colleges and 
universities In establishing or laprovlng 
energy conservation p^gra as- The ' 
developeent of a caspQs energy aanageaent 
prograa Is described In Chapter 1, which 
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outlin«a th«s« pccgcai «lei«nti: coHaitian^ 
thm «n«rgy ccn8«cvation coiiittM; an eiMcg^ 
nanagaaant officer; anscgy aa« and CQa\ 
Inforaaticn; and reaulta, aaaaciaaent* and \ 
ataluation. Chaptoc II, Bnargy Conauaption - 
Raduction CatagoKies, d4fina»^thc«e 
catagoriaa of coosuaptico cadoction ^ 
oppoctuni tlaa: Quick' rn, ■aaioces that 
acbieva rapid and aignificaot aoatgy aatings 
at nvgligibla ccat ulth Uttla cr no 
dlaruptibn of tk^Scidaiic anviconaent; 
Refita, aaaaocaa «bich caquica aoderate 
p^pital inv«stMrt to achiatra addit loflal 
(ift^orgy aavin^a of lOt t< ISIfaod Sjsteaa 
•.;^bnfett» a aajoc change of a ajatea design. . 
X;.Ouick fii Checkliat ia ptctidad in Chapter 
:|tX for thesa energy os« ^' 
ci^tegor ica-'OFerationa; ^ 
' . tehiclc/tcanaportatlon; atilitiaa; and 

heating, veotilatirg, ard air conditioning. 
The Refit Checklista in Chaftcr iv cover 
^ atilitias, ayateae, stfiaa aysteaa, water 
syateaa, aic d;Ls tr ibu t Icn aysteaa, control 
adjjUataent and i/:dif icationa, alactric power, 
ventilatlcn, doaeatic hct and cold «ater« 
lightjUig, and ^«vators*'«8calatcrs. The 
syataaa Ccntert Che^Tkliata, Chapter V/ lista 
suggestions on centra] caapua anviccoaental 
syateaa, utility sybtcaa, ateaa systea^, air 
distribution ayatoaa^ ccivtrol adjaataent and 
aodi-fications, »entilatitt'n, dcacstic hot and 
cold Matkr, llohtiag^ elevatoci-escalatora. 
and opeiiatlcna. Appendices include: an 
Energy Survay Fora, a Bcilding Inforaation 
Survey fora, CoDJuaptior Charta, ahd 
cecoaaended lighting levels. (ETB) 
Availability: GPO, Stock Ho, 0« 1-C 1 8- 00 12 5- 5, 
Cat. HO. PB'^ KB:C15/V. 1 



Federal Energy Adrinistraticn, 0£fic4 of 
Inforaaticn yrtd^Analycie, Cca(etitij|^ 
Force 

Address: M^B^/nqton, DC 20ci61 
-Pet role uUl^ket shacee. A Repoxt on sales of' 
Distillate and Residual Fuel oil to DltiaaVe 
Conauaers - 1975 ' 

Report Ho. PB-260565, F EA/B-76/352 , 57 p. 
Jun 1976 

Abstract: This report presects the resalts of the 
Federal Energy AdoiDlstration (FEA) survey of 
ficea that so;d distillate and residual fuel 
oil to ultiaate consuaera dorirg the period 
January 1, 1975, through Deceakar 31, 1975. 
Mationally, raf iDe[->aarka ters ^cld 
approiiaately M2 percant of the"'lr distillate 
tueL cil Id 1975 to ultiaate ccosuaers (i.e., 
end'^uaers and wbclesale 

pu[chaa«rs^conaoBe^a) , ^nd 58 percent of 
their vcluaetof independent aacketexs aa 
-either tran^d or nonbrcnded pi^cdact. ^ 
fief iner-aar keteca acid ra^Tfcn ally 
approiiaately 80 percent of their 1975 
residual fuel to ultiaate conauaers and 20 
percent of their vcluae to inda(endent 
aarkatera aa'brarded or nonbracded product. 
^2 referencea) «GBA) 
Availability: HTIS 



Federal Energy Adainistraticn, office of Energy 

- Inforaaticn and Analyai-t, Coapatition Task 
^ Force 

Address: Waahington, DC 20«61 

Patrclaaa Harkat shares - Ba()ional Salea of Ho. 2 
Distillate Fufl cil to Oltiaata Conauaers; 

1972 tbcoogh 1975 ' 

Bapcrt Ho.' PB'^2599*i4, FIA/B-76/371,'^17 c. ' 
JOI 1976 

Abatract: This report presents regional r^sulta 
of the Federal. Energy kdainistration (FEA) ' 
survey of fires that sold distillate and 
residual fuel oil to altieste ccnsaaers 
duripg the period January 1, 1972 through 



Deceaber 31, 1975. The ourvoy covers tho 
sales of^Ho. 2 distillate fuel for bona 
t h«ating« coaaarcial, and aiacallaneo^tf^; 

indastrial fuel applicationa. Sai4a of No. 2 
diaael fuel for highvay uso by 
refiner-aarketers ..ara incliided, since the 
survey was designed priaarily to aonitor 
eacket shares jln the critical heating oil 
aarktet, independent truckstop operators voro 
not surveyed; their dieael sales, theruforo, 
ace not repreeepted in the earvey rea6lts. 

^ The sDrvey results, however, eStebliah a 

consistent tiae series for aeasuring trends 

' in the aarkct ahare position of 

refiner-aatketers versus independent fuel oil 
dietributors in the Ho. 2 distillate aarket. 
(2 references) <CBA) 
ATailftbilityi hTIS 



Federal Energy Adainistratlon, Officr of Policy 
and Analysis; Federal Energy Adeinistratiofi, 
Office of Energy Geaoarce Dev^lcpeent 
^Address: Vaahiogton, DC 20(l6l 

]Oil and Caa Basources, Beeerves, anAvProductive 
Capacities, Subaitted in Coaplia^e with 
Public Law 93-275, Section 15<1S7, Final 



Report. > Voluaea I and ri 



PB-2Q635U,y FEA>/^5-618, 75 p. for 
I; RepQXt /llo. M>-2a6355, Fn/G-75-'6 19, 
for folaad II ' ; 



Beport Ho. 
*Volaee 
156 p. 
Oct 1975 ^ ^ 

Abatract: An eaaantial elteaont in fcrnulating a. 
national energy policy is the develcpnent of 
a reliable estiaate of doaeatic crude oil and 
natural gas resources, reserves, and 
profactive capacities The Federal Energy 
Adainistratlon (FEA)\Act directs the FRA to 
prepare a "coaplete and independent analysis 
of a^tui^l oil and gaa Cflserv«s and resources 
in the Dnited States and its' outer 

\t Continental Shelf, as well as of the existing 
productive capaclty-Snd tjhe extent to which 
such .capacity could be Increased fot crude 
oil and each eajor petrol^ua product each 
year for the neit ten years through full*" 
atilization of available technology and 
capacity." volaee I of the final 

report provides final reserve and proddptive 
capacity estiaates, coapares these estla&tes 
with estiaates froa other sources, projects a 
D.S. crude oil prddactiye capacity esti^g^, 
evaluates the procedures used to develop 
these estiaates, and recoaeend^ procedures to 
be used for future estieates. . Volaee 11 of 
the final report provides saeaaries of 
' en^rineerlng analyses of aajor doeestic oil 
and gas fields. <froa Suaaary) 

Availability: HTIS 



federal Energy Adainistratlon, o.fflce' of Policy 
and Analysis, Office of Data' and Analysis, 
Coepetltloo Task Force 

Addreais: Bashln^tcn, DC 20a61 - 

Petroleaa flarket Shareis. Beport on Sales ^f ; 
Propane to Oltieatc Ccnsaaers: 19^;^^ 

Report Ho. PB-C55€2ii, FEA/B-76/307, 82* p. 
30 Apr 1976 

Abstract: Rrltten in response to recjuireaent^ of 
s Section 1(c)(2)(A) of the eaergency Petroleaa 

* . Allocation Act of* 1973 (public Lay 93-159), 
^ this report sueaarlzes data, for the period 
\ Janoary 1975 through Deceaber 1975, provided 
\by refiners and by a saaple of independent 
\earketers of propane and ptdpane-batane 
/sixes. Nationally, the total 197S salas of 
/propane to altleate conauaers as reported in 
/the sarv«y decreased approiiaately 949 
/ alXllon gallons (10 percentage points) 
. .♦relative to 1^7<l levela. in 1975, the earkot 
share of refiner eales to ultiaate conauaers 
decreased approxlsately ft. 7 percentage points 
over 1974 levels. Monbranded and branded 
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ind«p«ndent ■ackitcca a(F«aE«d to bav« 
incccaiid th«ic ■ack«t fbac« b) 2.6 and 2.1 
p«cc«ntagi pcinti, reap€ctlv«l j. k auiMcy 
of tho pecfocianca of rtfinir larkotars, 
noDbcand«d indep«nd«Dt ■irketors, and branded 
indepandeot lackataca fcllcwi In thla report. 
(3 raferencaa) (frca Suiiary) 
»f ailability: MTIS 



Padaral Pover CGiiiflflion, Borthaa c( Po«ir 
Addraas: General Acccanting OfXlca Eailding, 

0 St. NM, WBshlnston, DC ^0436 
All Electric Hoiaa in the jUnitad Stataa, Annual 

Bills * January 1, 1975, Cltiaa of 50, 000 and^ 
Hore . . . ■ 

Beport Wo. FPC B-87, 30 p. 
1963 through 1975 

Afcatract: The Federal Power Coiiiatlon antrually 
reviews the alectsic rate lavela and power 
conauapticn in hcaei aaing electricity 
excluaively for energy (urpoeet. utilities ' 
report bills for all coaianitiii of 50,000 
population and lote thr coghcots^he Uoited 
Statea. Data are iDalyiid and ftvaantjsd in 
tables and la'ps. (BIB) 

Availability: GSO tC.7S for 1975 report 




^ral Power Ccsiisaion,. VatXoTal tower Survey, 
»chnical Advisory Coiiittee ce conservation 
Energy, "^^^ Force on Practices and 
Standards 
Address: Washington, DC 

■stlonal Power Survey. Practices and Standards: 
Opportunities for Energy Ccn^s rvaticti ' 

Ihe Beport ^nd SecossendaticDs of the Task Force 
OQ Practices .and standards to the^ Technical 
Advisory Cotsittse cn Censer vaticMn of Energy, 
25b p. 

Dec 1973 > 

Abstract: The purpose of this stud) was to 
deteraine the ispact on electric power 
consuapticn and tbe pctential for 
conser vatioq by altering, the ccrren'% 
practices and standards in electric utility 
operations, transpi^rtaticn, ccEStraction, and 
industry generalli. Ibe practices considered 
include ^echnicfll\ract ices used, at the point 
of energy^ODSQsjtion ir. t^ulldl'ogs, in 
industrial processes, and^in tzanspertation; 
tecBnical practice's used in pcver generation: 
no n~ technical . practices in pricing and rates ; 
and practices in asaes^sent and evaluation of 
the ef fecti VBoef B of energy use. Considering 
. power generation and dittribaticfi, possible 
iaprcvesent of practiee in power pocling 
would provide the sost significant energy - 
saving opportunity. Chaflgae in pre'sent a - 
practicea and eguipsent to ops cate industrial 
processes and building tcr vices '^offjfr the 
greatest potential for censer vation' of 
prisary energy scotces. Existing eethods to 
evaluatfi the ef f BCtlvenssa of energy use are 
found, to be inadequate to provide a basis for 
^planning cossarvetlOD efforta. The influence 
of price upcn ccnservaticn efforts ia 
obaer^ed. The 32 append.lxes sre case studies 
of practicea and squipssnt which can be 
aodifled to conssrve energy. (ETB) 

Availability: c(0 13.20 



Fsnvas, sij.; Bankin« Tejoje, B«K 

Carnegie- fib 11 on Ob^t«, Dept. of Civil 

Engine^riiM: Q.s. Dept. of Cosserce, Rational 
Balreaulof SMtandarda, Institute for Applied 
TeChnolc'gy, Center for Epilding Technology 

Addraaas CJAD, Pittsburgh, Ik 15213; DOC, 
VaahinWSfi, DC 2023S 

the StcuctoVis of Building Specif icetions s_ 



Report \lo. MBS B3S-^ 
Sep 1W 

AWtt^t: This pacer provideks^ s cie ntific basis 
for the forsulation afid ex^rr«87ton of 
perforsancc standards an^ specifloations and 

. Cor explicit attention €a, perf oraanoe in 
procedural and prescriptive standards and 
specifications. The provisions of the 
MBS-developed Interis Ferforeanca Criteria 
for Solar Heoff'lDg and Cosbined 
Heating/Cooling Systeas and DwBllingfl,.a 
.'. perfocaance apetlflcailort , are classified In 
terss of the physical entities addressed, tho 
attributes of the bui^t esvironsent, and the 
properties whichygroup together particular 
physical enti tlcift/which say bo subject to 
sisila^ dysfunctions. These provisional ate 
also subjected to a. iinguistic analysis which 
exasines in detail the wording used and \ 

;J^<oraalizes cettain liey concepti^ which are 
j realized in. thej^oc<ling. The provisions ol. 
; the . Onifork piufting Code, a prescriptive 
code, are classified In teres of th^ physical 
entities addressed and the perfofsaoce 
attributes which- can be inferred (though they 
are not explicitly addresaed). .Guidelines 
for the expression of provisions in 
perfOKsance codes and specifications are 
presented. These guidelines are based on the 
classification studies and the linguistic 
analysis sentioned above, (auth) 
Availability: GPO S1.U5, SD Cat. lo. C13.29/2:90 



Ferrell^ D.T. , Jr.; Strohlein^ B. H. ; Chreitzberg^ 

A.H. ; Doe, J.B. 
ESB Inc., C.E. Norfcerg T,echnology Center 
Address: 19 vast College Ave., Tardley, PA 19067 
Derlgn.and Cost Study for State-of-the-Art lead 

Acid Load Leveling an^ Peaking Batteries 

Beport Ho. EPRl BB-375, Clesearch Project m9-1, 
\ 99 p. 
Feb 1-977 

Sponsor:' Electric Cower Besearch Institute 
Abstract: This design and cost study has applied 
^'tate''of'"the'art tubulair positive lead-acid 
battery technology to estisate the selling 
prices for one 2500 cycle 10 HI 100 HVhr load 
i leveling battery and two 2000 cVcle 20 HH 

peaking batteries delivering 60|> and 100 \ 
^ nwhr. Accessories for the batteries judged 
vital to seetlng the EPRI perforeance and 
life reguiresents are described and priced. 
' These prices^ including transportation and 
Installaticn, • are respectively $62, ]6<i, and 
973/k«hr for the first battery purchased, but 
are reduced by salvage-reuse credits to S29, 
S30, and t33/k1lhr for the second kattery 
purchased. Aeortized in the price is a 
battjirv aaojcif actar i^g plant investsent of 
14. a sMlior for a three-shift operation 
producifi^^t^bO- ||i^r/yr. (8 references) (4^^) 



Fischer, H-C. 

Oak Ridge National Laboratory, En&rgy Division 
Address: Oak Ridge, TV 37830 
The Annual Cycle t^ergy Systee 

Report Ho. COHF-7«0fli2-U, presented at the 
iDtersgciety Engineering Conference in 
. Newark, RJ^ August 19, 1^75, 39 p. 

1975 % i 

Sponsor: D.S^pept. of Bousing and Orban 

Developaent; Federal Energy ^Adainistration 

Abs^act : The Annual Cycle Energy Systee (ACES) 
la a residential and cosaercial heating and 
air conditioning systee that also provides . 
doaestic jtat^r heating. The energy transfer 
ia by an ^electrically driven heatpuep which ' 
obtains its heat fros water stored in situ ia 
an underground insulated tank. HoAt of the 
water is frozen during the winter heating 
season and the stored ice provides air 
conditioning in the sueser. The resulting 
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annuil coefficient of pccfociaon o/th« ^^St^ 
puap can k« cc^Jbigh la £i»«, iiDca /toth 
beating and ccollog oat^qta of the/heat Map 
are aoed. ihi concept drawa a bea't balaoOe 
arcDDd the stcDctuce cn an annoil/haaia. In 
801 of th« country, the faeatins a^nd cooling * 
I requireaente ere in or can be tc6«ght into 
balance for s well Inaulated bonding. 
Redaction of ice bin Iniolatict/i gain of heat 
. froe oatside lic, oc Oi(\i of aolar panela or 
outside air coils are pcaaikl«^ leinfl to 
coipaneate £cc anbalaticid heating and cooling 
loada ia the north. In the actith, cccaaional 
auppleiantal coifieaaor opecation as an 
of (-peak Ice laker la y te nececBiiry the 
aaaeer. The Ice freezltg pcccflfla is.aDalyzed 
and calculations are coipared to exj^^riaental 
teate reaulta^ lopici diccuaae^ In tWa papeo^ 
include: the resulta of analycle oa the heat 
leak" into the ice stocage tank; and the 
affect of latitude OD X\.m heat tialanco in the 
buildinga aa it affectVi the aiie of storage ' 
tank. Insulation cf atoiage tank, 
aupplfliental eolar panela, and coat of 
operation, coat calcolaticna kaaed on a 9«, 
20-yeac aortgage and aaaociatad costs and 
^ credits are s ho i«n which indicate that the 
. syates breaks ^ev€n with electric resistance 
heating and Indivldgal air . conditioners at 
about 2-5 to 3,5 cent/klfar electricity cost, 
(autfi) 

Availability: iitIS - 



rcrd, 6. A. 

Biecotive Office cf the President, office of the 

ehite Houae Presav-Scciietary 
Address: HashlngtcD, cc 2b!C0 

Hessag« to Congress^ f res the Prceident; 
Suaaary ract shaet: Prealdent's tnergy 
fleaaage 



t/ B 



»bit* Boaae ^reaa Bclease, (fefcraary 26, 1976), 

26 Feb 1S76 ^ 
Abatract: The President's asaaage to congress 
reiterated the liportance of energy ^ 
independence, outlined actions ha had^ takeo 
to achieve energy goals, and urged 
Coiv^ressional actlo|s on . Ifl sajcr energy 
propcaals. The President sueearlzed his 
eoergy prograas, which nere designed tjo 
stiaulate energy cotiservation : to increase 
the doaestic aopply of nataral gaa, nuclear 
energy^ coal, and oil; and to davelcp 
advanced technology to obtain energy froa 
aolar, geotheraal, fuaicn, and other sources. 
Id addition, be annoancsd tbeae new actiona: 
lagialaticn tc expedite the delivery of 
natural gas froa the north alc^a of Alaska; a 
new policy for eccouraging' needed liguefied 
natural gas iapcrts; a special contribution , 
of up to 15 ailllon over the cext five years 
to strengthea t^e aafegoarda prograe of the ^ 
International Atcaic Knaigy Agency; and a |1 
billion progcaa cf financial aaeista&ce to 
araaa lapacted by the devflopeent of 
Federally-owned energy rescqrcas. The 18 
propcaala anaiting Congtaaaional action 
includa proposala to: deregulate the pcic^ 
of new natural gas; provide tba added 
ehort-tere antbcrltiee reeded to eanagej 
poteptlal nataral gaa akortagea; refora the i 
nuclear facili^es iicetaing prccaan by 
providing for eaiJ^y ^ite reviee and appcovalN 
and by encouraging deel^n ataiLdardlxatioa; 
aaaura the availability of an||lched araniaa 
fuel for nuclear power slants and facilitate 
the creetioD o^ e private enrlchaent 
iadaetry; .allow coa»arcial oil prodoction 
froa the laval patrolena Keaarvea; aodify 
aatoacbila ead atatlonary eoarce pollution 
control regnireaente in the CI a an air Act; 
create e n*v Bnergy ZndepeadaDca Authority; . 
aath9rite financial aaaiatanca to ai|aare 
conatrnction of plant'a tc fernlah a aiaiaaa * 
of 350,000 barrela 'per day of aynthetic fnele 
prodoctioo hy 1905; develo^ etate plans and 



procedurea to aasure sites Cor nocoasacy . 
energy facilities; refore the utility 
rate-aetting practicas of state regulatory^ 
xoaaissions; and provide tai incentives- to - 
stiaulate investaent in the cgjistruction ot 
new power plants. (STB) ^ * 

^Availability: Vhita Rouse, Press Beloaae Officei 

* ^ Vashington, DC 20900 



Forrest CoipLOi and Aaaociates; Hoore (CbarXoa w.i 
AiUibciatea • • 

Address: FCA^ 11721 Jefferson Awe., Newport Hews, 
VAj CVHAj Essex, CT 

Technology Utilization House Study Report ' 

B9Port Ho. ll76-'U5g5, HASA CR-1^48g6, 1^2 p. 
Sjtonsor: latlonal Aeronaatica and Space 

Adai^stration _ , 
Abatract ir Energy aanageeent and the conatruction 
of energx efficient etructiAres will be the 
goal ot innovative builders for the next few 
decades. The National Aeroaautice and Space 
Adainiatration, in ita Project TBCH, will 
baild a^ngle-faaily deaonatration house 
, naing available coat effective coepoaents 
designed to reduce the reguireaents for 
energy and utilit^y service. This review of 
the TZCH hoQsc plana and coapooent 
specifications eephaaiiea the iapottancd of 
placeaent Oft the lot and orientation of 
windows and vegetation to take advantage of 
both area and iaaediate- <^liaate 
charact«tiatica. ,A aolar collector and 
^radiator systea with theraal storage and 
i»!aate-watet partial recj^aation are designed 
for the project. Detailed cost effectiveness 
data ate analysed, and approval is given to 
fiberglaas^ inaulation, urea trl-polyaer foaa 
insulation, theraal abutters i^nd Inaulating 
curtaini^, and aasonry walla. Door and window 
aaaafactnrera are urged to routinely furnish 
inforaation on theraal and infiltration 
perforaance of thjsir products. (26 - 
referencts) (CCK) 
Availability: ITIS 



ti, A.^.', Jr.; 



Vilcocli, O.K.; Lovell, B« 



A., 

II: 



Prabett 

Jr.; Gorden» «.; fladdoz, K,; sheldoni, C. , 
. «e«tfield, J.D. . ^ 
Develcrpaent Sciences Inc. ^ 
Address: Mat sandtich, aa 

Application of lew Snetgy Analysis to Constrter 
Technologies 

ieport'lo. HBDA-77ifa, 371 p. 
Feb 1^7 : ; \: - 

Spoaaor: ' litnergy Jiaaeerch and Developeent 

Adaiiiistration, office of Planning, Analysis, 
and ^valuation 
Abatr(u:t2 Dtili^i^g a net energy aethodology that 
Vexajiines both direct and indirect energy 
cof^i^naption, this report detereines the > 
overall energy resource consuaption effects 
of satiaf ying aeveral selected consueer 
deaanda for energy; a residential deeand for 
V the proviaion cf heat,, cooling , and^hot 
water: a tranaportatioa sector deaand to 
power ap aatoaobile; aad an industrial deaand 
for proceae ateaa and alectricrity. Baergy 
V. coasnaptioa la described through the ase of 
trajeetoriee that, ia aodular f%*fcion, trace 
froa in aitu ieaonrce to the particnlar> final 
deaand. thia ibllows the. analyst tb exartne 
changing i^oal ferae in the egpply. path as 
inging tachnologf in the aser 

The beneficial effecta of the 
reeidential «|^«rg[i use i ^ 

J ire gnenttfted,^the flexibility 
trie antoaolTil*. with regard to 
\ Is deaoaatritad, and the' overall 
iga via on-site power genera^on 
fd. In pacticQlar, the study ^ 
I the osefnleeas of the oat anerg/ ' 
•a a tool for assessing the true 
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Icplicatlons for foBBil r<f«£«fs whca 
■ubBtltotlnq aiffBCjot Bn«C9y loorcBS. f7e 
c«fer«ncffB) (aati)) * ^ 
AvBllablllty: mis X 



\ 



■fliBcdnaiiT OolVt , Inatltote for BDvltonafotal 

Studies, Bntcgy Sy^taas aoa Policy fieseacch 

jSroup . 
AddresBs Radladn, HI ^7C6 

h llodel^of Be8i,deDtlal Ba«cgy db« In Wltconsln 

Energy SystcBS aod Follcy B««aarcb Report lfo« ^^, 
XtS B.«Fcrt 37, 26 p. " 

Dec 1974 * 

SpoDBor; Kajtlonal Science FcundatlcD, RAVR 

PKograa; Upper Great lakee Eeglonal CoBBlaslon 

Abatract: -The vlsconslD residential energy ase 
Bodel ie designed tc (tcvide a aeana of 
analyzing energy deaand for the reeldential 
J Hector of the Stateyof f4flccOB,ln. The Bodel 
is highly dliaggregaie and relates energy 
deeand to owncrsfalp fractions snd average use 
for ' thirteen aajc^ apFll^ncee. Space 
beating, Ma.ter heating an<f air conditioning 
paraaetirs are further kroken down according 
.to the type cf hcBe«, ty(e, and age. By 
varying new boee conatrtctlcn lates* 
appliance bdends acd aiirual ase a variety of 
alternative futures say te created and 
analyzed. (11 references) (aath) 

Availability; ConTBuni cat ions Office, Inatitnte 
/lot Environsental studies, DDlvccsity of 
HiscoDsin, 610 ttalnot St., Radison^ VI 53706 



rrieder, B.J.^ soloscn, A.P.; Eixch, D.L.;. ^ 

Pitkin, J. 
Joint Center for Qrfcan Stu.dies of the 

n^Bsachusetta institute cf Technology and 

Harvard Dniv. 
Address: 53 Church Street, Casbrldce, RA 0213B 
,The Ha'^tiob's Bousing: 197S to 1985 

159 p. - . 

Apr 197r 

Abstract: This public&tlon describes work done on 
Beasuriog housing 'needs and hcosing, ' 
deprivation in, the U.S. Housing constroction 
lQ.vels tot 1975 through 1985 are predicted, 

factors that this ptedlctlcn is based on 
are described. Fc^lowirg an Introduction 
(Ch'a>p'tec Cne), the second chapter discusses 
basic population prescutes that will 
Influence hcasitfg ccnsttuction — the forsatlon 
of new households during the H^ee^eriod 1975 
to 1985. Chapter ihree analyzej^he other 
pClDCiple factors affecting cccstruction 
levels: the deaand for lepzo^ved goosing, the 
re'lilaceaent cf accidental losses and of 
obsolete BOfcile bcses,- the deaand for second 
hones, and adjuatsents it vk'cancy rates. 
Chapter Three also reports cn. the location o^ 
new construction. The fourth chapter studiesX. 
the nature and xjtent of housing deprivation ) 
experienced by TaBilles vhose housing choices / 
are lielted by low incoses. '^Chapter plve 
exasinee the declining cppoctanities for hose 
ownerBhlp tj elddle- and pccr-lncoB^ 
faBilies'*^ resolting free the rapid rise in 
prices 'since 197C. The final chapter 
discusBCB the ieplicatlcns of this study on 
public policies end private decisions that 
will af feci tbei housing' ait uat loo through 
1985. (BIB) ^ . • 
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Roothly publication, approxieately 90 p. tk 
Abstract: Ronthly statistics ate presetnted on 
'Crude oil and refined products, natural gas, 
>coal, electric utilities^ oaclear power, 
! energy consusption, resource developsent, 

energy prices, and international petroleQs 
' coBBUBpt4«n and crude oil production. Tables 
' provide data on prcdoction , price , iaporta 
and exports, stocks, deaand, and developaent 
of fossil fnelsi and refined petroleua 
^prodtiets. Tbe section oo electric utilities 
looks at net power production, fuel 
consuaftbion, stocks, and sales. An ^ 
exaaination of n^olear power includes data on 
power piant operations* the status of nuclear 
power plants, a*S# uraniua enrichaent, 
nuclear power generation by aajor ; 
non^coaaunlst ccuptrles, and the nticleac fuel 



cycle^tf Feature articles on energy concerns ' 
appeaffin various issues, e.g., 
the price of oil, on propanev*^ £od on trends 



articles on 



Gaynor, Ji (ed.) 
Federal Ene^rg]; Adainlstraticn, Motional Energy 

Ififornatlon Center 
Address: Washington, DC 20(i€1 ' / 
Hoothly* Energy peview 



in 0. S. petroleua laporta.^BTB) 
Availability: NlIC 



General Aaerican Transportation Corp. , General^ 

Aaerican Beseacch DiVifiJ.on 
NASA's Energy-Cost Analysis Prograa. Toluee *!• 

User's Banual. Toluae II. Engineering 

Ranaal " 

Report Ho. N76-10751 for Toluae I, v. p.; Beporton 
Ho. II76*'10752 for Voluae II, v. p. ^ 
Rar 1975 

Sponsors Vat'ional leronautlcs and Space 

^dainifit^ation, Langley Besearch Center 

Abstract: The MASA's BnergyGost Analysis Prograa 
(dfisCAP) is an eitreaely {Aowerful and 
sophisticated coaputerize(^^ystea to 
deteraine and elnlaize builai«g energy 
consuaption. The prograa coaplies with 
ASHfiAB's ''Procedures for Oeteraining Heating 
and Coding Leads fcr Coaputerlzed Energy 
Cfalculations** Manual. It calculates the 
ther Bodynaaic heat gains and losses of a 
structure, taking account of the building's 
tberaal storage and hourly weather data. It 
■ Qses new, weighting factors for building 
lights, and enviroheental ..eguipaent 
schedules. Infiltration la allowed to vary 
in accordance to wind velocity. internal 
teaperatures are allowed to vary when . 
eguipaent capacity is scheduled or does not 
aeet l^oads* Standard walls and schedales can 
be used to sieplify prograa input. Systeas 
now ih general use are eodeled by syatea 
siaulation. Users of BECAP can obtain data 
for selection of the aost econoaical systea, 
systea size, jCuels, window area, thereal 
* barriers, etc., during the design phase. 
,A^ter installation, users can optiaize 
operating schedules, aost econoaical 
teaperature settings for coaponents, and 
other valuable data, (aath) 
Availability: HTIS 



Gibbons, J.ti. (chai'rean) 

O.S. IJppt. of Interior; Office of Energy 

conservation ^^'^^ 
Address: Vashington, DC . ^ 

Bnd^oae Energy Conservation. Report of-Sufcpanel 
• XII • 

Report . lo. BASH 1281-12, used in preparing* the , 

ABC Chairaan's Report to^he' president y 226 p. 

y/ ■ • - , , 

Sponsor: O.S. Atoalc Bnerjgy Coaeiaaion 
Abstract: A j^roposed energy cot^aervat^on BSD 
. prograa is des<$^£ib^ai^whJfi»H::^~'^^ to 
decrease the T^x^7^L^^ft^M\:\i in enet^y/deaand ■ , 
while saintal/nlng adequate living and 
eaviro^fcnt/i .standards . Prograas are 
detailed for three aaih end-use sectors 
. (transport at icn, buildings, and industry) and 
for two-reseerch sectors (integrated 
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Annual publication, Beport lo. MCBS 77-ii0l, 229'p. 

At^tr*ct: rfm i976'«ditiOD cf tbm Ciqaat of 

Education statinticfl i« tb« fifteanth in a 
annual publications initiated ia 
1962. ita pciaacy pucpct« is to provide-^tfn 
abatcact.of statistical inforaation coterinq 
th« troad fiald ct As«cican edncaticn £n>« 
, prekioda^gartan through graduata school- m ' 
ordsr to parlors this fvoction^ it gtilixes 
■ataiiais fees nuaecooa souccaa, includlog - 
the statistical aucveys and iBati«at«a of the 
National ren^te^ for Eddcation statistics and 
other apptopciste souccaa, totfc governsentil • 
- and nongpfecnpental. The pablicaticn 
* ^ contains inforsation en a variety of subjects 
vithin the f iald of education ttatiatlcs, 
including the nusber of acbooli and colleaas, 
enrollsants, teachers, gcadoataa, educational 
' att^ins/int, finances. Federal lends for 

edurfatlcB^ libraries, international 
education, and research and developsent. tHb 
Digest is divided into fix chapters: All 
tevela of Education, Ilesentary and secondary 
Education, College and Oniveraity^ Education, , 
Adult and rccaticnal Bdocation, Federal 
Prograpa for fducation md Related " 
Actdvitiea, and special studic* and 
Statistics Belated to Aierican Education. To 
qualify for iDClusiun ic this Fublication, 
■aterial ■i>et be nationtide in scope and of 
current interest and »alue. Series of data 
eitendinq as Ijar 4)ack a£ 1870 have* been 
eeploycd in eany instances in cider to give 
sose histcrlcal (erapective. The 
A, \ Introduction su(pleMenti the tabular^ 

' ^. natcrials in chapters i through VI fcy 

providing a brief 4escripticn cf current 
trends Ji^i ABei;ican tducetica. in addition to 
updating lany of the statistics that appeared 
in previous yeare, this editioc of the Digest 
contains a nuabiir of oev tatlee and charts. 
^ Included in the iww sattrial *xe data fros * 
the -Nat ional V Asscssient cf Bducational 
Progress ^bowing trends over tiee^n 
perforsance on aciendf. and re&diffg tests; 
statistics free tb« Rational tcngitudinal 
study ct the percent of Mhigh school seniors 
participating in post-secondary education and 
the . sources of their finajacial support; 
enrollsant in instituticns of higher 
education, by race; tretd data do tctal 
higher education enrollient, inclading 
students in tersinal-cccnpa ticnsl pcograss; 
trend data cn the percent^of earned degrees 
Conferred upcn vcsen ; a ««rage charges and 
Percent of students cospleting occopatiobal 
ppogcats in nondcllegia te p^stsecondary 
iflstit^utions; and statiatics cn instructional 
•34 other staff scabers in nonccllegia te v 
iif^titntioni. itrcu Forevord) . * 
Aveilabllity: GPO, stock vo. 017-060-01718-1 



Oriffin, c.». , Jr. ' 

Ccnstructicn Specifications Instincts inc. ^ 
Address? 11 «o 5avebtc«Dth ist.,. tashington, DC 

20036 

Bpergy coaaarvatiOB in Eaildinge: Techniques for 
^ Bconosicsl Casign ^ 

189 p. . 
1971* ^ 

Abstract: nethods fcr architects ard engineers tc 
design aconpBitfO# efvergy-conaarving 
.""buildings are lsnrve.ye<h Chapters sie 

Included on Ttferial lnsclatioB; clasa «all 
, Oesign; Heating* Ventiletiog, and . 
^ Air-Co ndi«%j>odD9 (HVAC) Syatesa: Vaste-Heat 
Becovecy: lipcovad flechanical^cesign, 
'Operating sod Heiotenance BcoiicBies; HVAC 
syst^B controls; tightiig and llectricaJ^ 
Design; Solar Snergy; and the Oestral Swice 
Adsinistrat ion* B Cesonatratlon Baiiaing. The 
fi«BnCial, pblitical,f aid tax cbetacles to 
redacite eoecgy consusption in boildings are 
diacQsal^. k oae tecbnclcgy, ib^rsal Energy 
^ Storage ,'^iB^aacribad; this technojLcgy coaid 



help decrease peak-hour desands on power 
utilities* ehile reducing 'the building 
ovner's electric bills. Throughout the book 
life-.cycle costing is used rather then 

^ < capital costs to provide a sore accurale 
,fCfP<'*i<^ evaluation. (62 references) (auCh) 

Availabilityt Construction Specifiostiona 
Institute, Itfc, 120-00 



Press, G. E.; Harper, R.D.r Ahl^troa, s. 
flidwest Research inatitute 
Address: <*25 volker Blvd., Kansas City, rto 



Sharp, «. 

6a 110 



• TUAKWI, ^ ^ 

Energy Conaervaticn Jsplications of Raster 

F^nal fiapo^t. Voluses I and n 



Hetering, 



nai Project Bo. 4CCe-E, 224 p. 
Oct 1975 , 

Sponsor: Federal Energy Adsinistration, Office of 

Energy Conservation . 
^Abstractj « study of saster eetoring of 

electrical service in apartsent and office 
buildings is reported here. The objectives 
of the study were ,to dejtersins (1) the 
difference betveen electricsl energy v 
consusption by tenants with saster seVxed - 
electric service and those Mho aust pay 
ind^^iduaL electric bills; (2) the eitcnt and 
trends of the use of easter setering of 
electrical service in apartsent and office 
buildings; and (3) ,the econoaic and other 
factors Which influence the^ initial selection 
or later conversion to saster or individual 
■etering. An additional objective has to 
P^J*'^ and evaluate pbliey 'alternatives 
whbrh could ccntrol the practice of saster 
setering. ... It was found that residential 
custosera whose electrical service is , 
provided throogh saste^ seters cons use about 
35% sore electrical energy ^han those vho j t 
receive service through an ind^^vidoal 'aetei^ 
and who pay directly for the e^^rgy used. ' 
These saster setered custoaers are found to 
nusber about «I,(|33,000 (about one-third of" 
all O.s. fasily dwelling units f<Xund iw*" 
boildings of three or sore dwelling units' per 
building), and they will consuse an estisated 
26 billion kwh of electric energy ic ^975- 
Had they used energy es ddne by individually 
setered custosers, they would have consbeed 
only about 1^ billion kwh--a saving oT about 
7 billion kwh. ... The study of sastei; 
setering in Office buildings provides such 
less inforsaticn than .does the residential 
case. High-rise office buildings tend to be > 
easter setered and aost single story office 
buildings (as in row. dev^lopsents or shopping 
centers) tend to be individually setercT). 
The sany differences .in perforsance and- 
operation of these two classes of building* 
precludes seaningful cospsrison of their 
energy consupptiona. Furthersore, 
regulresents of special flexibility in rental 
space causes balding owners and sanagccs to 
avoid -^individual setering of office spade, 
seven appendixes arc contained in Voluse ii. 
(auth, sbstrsct Bbdified) Qi, ^ 

-^^j, ' , 



Grot, B.Aj^ocotoe, 6. h. ^ 
Princetjj^Oniv., center for Bnvironse&tal studies 
Addresa^Princeton, BJ 

Energy Olilirfation in e Besidential CdBBuni_tj, 

•orkieg Paper «-7, presented at the B^P/BAWN 

syspoBiuB, Energy; D*Band, conservation, and 
institutional ProblesB, ,heid at BIT, February 
1«, .1973, 27 p., proceedings publishedfcy uii 



flacrakia (ed.jV 197«^ 556 p. 



Press* H.S 

20 Feb 1973 

sponsor? latlooal scieJKrw Foundation^- BAMB Progran 
Abatract: Twi^ Biveraf Bee Jersey* a PfanrtWd .Ooit 
D^velopseat jQoe under construction snd^' 
already.occuplad to the extent vof 1500 
dMtlling unite, is being iraed as a laboratory 
to understand energy asage in r«sideotial 

V ' ■ ■ ■ . . ft- ^^.. .^ 
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atiliti<« syit«it sod cio8i-i«ctocil 
studies). Th« iipl«t«Dtatiao (Ian la 
oatllBsd «nd th« sipectsd ispact of .tbia 
conservation prcgras Is diiqcasssdt (BtB) 
Avcilability: nilS 



Goldschsidt, t.ll.<«d.): Didion» l/. <«d.) 

Poidoe Oniv.» Schcol of Hecbanical Enginsscing^ 

Ray ■> Hercick Latocatotiss; D.S. Dspt^ of o 
Cosssrcs, National Suceaa of Standards 

Address: Hest Lafafette,: III 
, Pcpceedings oti^iUhi CTcof eccnce- on Ii(cotSd9 

Mficiercy in Hvic Equifient^ and Cosponents 
for Iheside^tia^ end -9»all Ccsicicisl Baildinga 

Ccnference held /October 7-8, 1974 fct PUcdae . 

University,/ 226 
1S70 " 

S(<5frsor: Federal Sner^y Adsioistratiom Aserican 
society ^cr Heating, Refrigerating and 
Air-'ConditioDing Engineers Inc.; 0«S. Dept. . 
of cossarce, KatidVal Bcceau of Standards; 
Purdqe^Oniv. 
Jlfcstract: the goals pt the Ccoferesce ecre to 
excha;ige and docaiwnt ccocepts ai^d. 
applications that coald lead tc a reduction 
of the energy Qsed in air ccnditioning and 
heating. The ccnference related itself to 

^ the tieeds of industry atd ccnccins of the 
federal qovernaent while diacuising 

' engineering ccncapts and systaia of heating ' 
and <«li conditiccing. ^ f apers that dealt with 
current practices leading tc c inisi2atica' of 
fnergy consuspticn ' vere^incladad. <fros 
Foretfotd) The Sessions were entitled: 1)' 
Designing for Better efficiency at Part Load 
Operation; 2) Docting and Air Eistribation 
for optisus atill^aticns 3)'0FacatiDg Te. 
Sating Conditior Efficiencies; 4) Isproving 
Efficiency in Rocs Air Conditicners; S) 
Prototy.pe Eqaipient for Rigb Efficiency; 6) • 
Life Cycle Ccativg Factcrki^7) Cosponent 
Selection an^ Hatching fcr Increased 
Efficiency; and 9) Futace IsFicveeenti for 
I Standards, Specif icat iocs and Codes. Papers 
in Session 6 dealt with ref rigeraticn, air 
conditicnin^, heat Fuspf, and energy 
requiresentc of residential hcies. (BTB) 



Gocdian Associates Inc. <> 
A|)dress: 29^ Park Ave., Hev York 
Opportunities and Incentives for Electric Utility 
Load Baoageeent 

^BcFort; No. P6-2493«e» F2A/D-7S/S2E, Conservation / 
Paper Bo. 32» 321 p. 
1975 ^ 

Spcnsor: Fj^deral Energy Adsinistration , Office of 
EnergycdnserVation and Bnvirciaent, office 
of otillties Progress 

Abstract: Opportonities for both the utilities 
and consQsers tc isprcve electric atility 
load sanagesent are discussed. Potential 
actions by utilities include institutional, 
econosic, and technological changes shlch 
require tbe^soppcrt of Federal sad state 
regula'tory a9en<;ies. lo parti^olar, pover 
poolitg and energy storage load leveling 
techniques ^re descril:ed. Consusers can 
alter their patterns cf con^^sFtion, if they 
era gaided by proper rate stfactores. Load 
leveling technigaes\ that can ke used by the 
consaser include industrial lead sanagesent 
and sanagesent of tW^ space ccuditicning 
load. It i^ <^onqlud'ed that: ^1) i«Fro^. 
toad BaBagesen,t oan c^neftrve scarce prfitfr> 
energy refloarces;>end ^j2) isprcv^d load 
aanagesmt caa sioisixe the es|cslation of 
rates sad alleviate tb^ financial 
difficulties cf ievest;(ic*oened abilities by , 
. - reducing t^« need for' capital egoipaent and 
by enaurlnO that iticreaental Eeveaaea equal 
increaental costs. (7 2 references) (BTB) y 

Avsilability: Ills 



Gordian Associates Inc. 

Address: Til ThiVd Avenue, Bew Tork, MT 10017 
Evaluation of the Air-to-Alr Heat Puep for 
Raaidential Space^Ccnditioning 

Beport No. PB-2S5652, FBA/D-76/3(l(f> 291. p« 
23 Apr 1976 

Spooeor: Federal Energy Adsinistration, Office of 
Bnergy Conservation and Bnvironaiant, Office 
of Buildings Srograss 

Abstract: ThSx objecfiftve of the study described in 
this r^pq^t was 4o evaluate the (a) 
reliat)iiity, (t) aarket acceptance and (o) 
energy effectiveness (in cosparison to 
electric resistance and^fossil fuel^ space 
heating systess) of the electric heat puap 
for residential space heating. An additional 
objective va^ to evaluate the iapact of 
increased heat pusp sataj^Mfion on ,the 
nation's priaary fuel reserves and to develop 
justified policy options for the governsent 
tosard this fora of space heatibg. the 
approach adopted ip the study, as established 
by the pequiresents of tl}e contract* was ^(a) 
to critically evaluate 'avaiiable sources of 
technical inf or sateen pn heat pusp 
perforaance and aarket applicability, <b) to 
aake inquiriea of/aelected electric ^ 
utilities^ heat^sp sanufacturers and 
heating and air*conditionin(^ contractora, and 
<c)- ccspare bycoaputer aianlntion the 
efitdrgy effectiveness of the heat pusp versus 
. electric resistance and fossil fuel space 
heating sys^ess for representative 
cliea-tological regicns of -the-con,tinental 
Osited States. <froa Executive Suaaa^y) 

Availability: RTIS r 



Gordon* R.l. : Schcnck* G.B.K. 

Pennsylvania State -Oniv., College of Earth aV4 

Hineral Sciencea, Dept. of Bineral EconoeS:^ > , ' . 
Address: Onivecsit) Park,. PA 46802 ^ > 

historical Trends in Coal Otilisation a^d^Supply 

peport Bo. PB- 261278, BuHines «FB 121-76, 63Q p. 
Aug 1976 ^"-^ • V 

Sponsor: O.S. Dept^ of Ccsaerce* Bureau of Bines 

Abstract: this study •xasined in considerable 
detail the historical behavio? of coal 
.coQSUsption, the forces that are affecting 
prospective coal use and provided vaiious 
scenarios of future" consusptiot\. i^n selected 
^ sarketa. The study has sade three basic 
contribuiioca in the areas it treated. 
First, the report .has consolidated and 
analyzed available historical data on the 
roltf of coal in the O.S. energy econosy. 
Second, the proliferation of saterials 
) analyzing the fcrces affecting coal saiket, 

. developaents has been synthesized* Third, an 
J effort has been aade to delineate possible^ 

patterns of future coal use* Ezperiemce with 
the debate on coal suggests thojb the first 
tso'coniributicns ate clearly onea of value 
to students of the issues. Bringing together 
this inforsation should help to provide 
better perspective 'on energy prospects. The 
report has sought to place the sass of 
esotional argusen^ for various energy 
policies affecting coal into perspective. 
{MJ refercncea) (GBA) 

Availability: mis 



Grant, v.v«; Lind, C.G. 

O.S. Dept. of Health* Bducation, and welfare, 
Education Diviaion; O.S. Dapl-v Health, 
Education* and Welfare, Mati9l||l Center for 
B4acation ^statistics 
Address: Washington, DC 2O202 
Digest of Education Statistics: 1976 Edition 
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coiionitlM. The coAiaactlon ct aas >iDd 
•1-ctrlcity l8 t«lnar,orItc«d unl 
qprrjutloni |ce J}«iAi9 •itibllibed «lth 
i|«a.th«c data, hcualtfg t jpc, arcWtectaral^ 
dMlgn, ■■chanlcal ■afcayita'as,. aod ^ 
dciogcaphic cha ract^rlatlca of the casldanta. < 
ID patellar, an aztanaiva atod} of tha 
conaaquancaa for enacgy uttlliitlon. of 
dpclaioD^aaklng fcy tha tulldar, archltacta, ^ 
contcactoca, and public aqd atillty ofrfclali 
la ondacaay. Prellalnaiy capita Indicate 
that^thara ia a large t^rlatlcr In anerqy 
ijaag^a awan ahao identical unlta are coapacad. 
The Inflaanca of sach TarlatKt'i'aa 
acchltactural daaign, tbacaapina alndoaa, and 
daening orientation cn gas ccniaacUon foC 
apaca btat^ipg Is pecc^ptlMa; bcaaver, the 
aagnltoda o^ the dlf^acaacaa la not alaaya In 
agraeaent>4th standard heaf lead 
calculation*. There aaaas^o ka little 
correlatlcn, at leaat^f^in tha aiaple of 
toanhouaea analyzed, ba^tnean gan cocsuaFtlon 
and electrical acnauiiFticn. Advanced data 
coliactior acbeaea are currently being 
• deployed to provide a acre detailed teaporal 
and ap^tlal raaclutlon than la available froa 
*- .1 Jff,^*"''^"^' weather records. (Auth) 
Availability: hit Prcaa tjf.OO fct entire 
procaedinga x , , 



lA the futurei Thua, long-run f orocaato that 
aa/toae a continuation of paat gri3vth ratoe 
*ara probably auch^too high. . (bib) 



/ 




Hall, ^S.A.rHarrj^, C.T. 

Priocet9n rtpl^v. , .Center for Invirceaenttfl' sta 
A.odreaa: Frincetcn, HJ 

InatroaantaticQ for the Oanibua licarlaent Ha 

/ Roaa Energy Ccnaecvatlcr ' > 

' Center for Envlronaantal stodiea Becort no. 

69 p; ^ 

ill^Tlli "5*^^*1 Science rcundatlcB, ramn Prograa 
Atatca^t: In the oatitua Ea|arlaent, residential 
*JfW consuapticn isJfaing 8tndie<l in- 
u T tcunbousea^lccatad at-Tnln Rivera, 

a. a. .^nls paper enaaeratea tha variables 
heliig aonltorad in the cinibna atadj, and, 
preaenta tha technical dataila of the 
inatruaentation eyataa raed fcr aeaaareaent 
and datA collection. caUbraticn for the 
inatruaentation ^a dlacaaaed. jA naaertcal 
eaaaple indicatea hcv tc ccnv»tt ran field 
data into phyalcal aoita. {%nith) 
Availability: ceutet for CnvironaMtal Stadlaa, 
inglneering Qnadrangle, Frircatco OnlverBlt 
I Princeton, xj oeSuO 
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Rannon, B.* ( • ^ 

Illinois Onlv/, center for Advanced Coaputatlon 
Addreae:* Drbana^ It 61801 ^ ^ 

Energy* Labor# and«the Conserver Society 

^hifology Bevia^^ pp. a7-53 (Mar/Apr 19771 
^S^Apt 197,7 . • 

AbatracA: This article deacrlbea a ."conaervor 

sociiity" which reallzea that there la a Halt 
to thejvallahlllty of loa-cost energy, and 
, plans ^t dnly for «nar97 ahortagea, bat also 
for economic atabHity, fall eaployaent; afid 
eqalty. Th« technlciji, ao<ilal, and econoaic 
pcobleae that woalj reanlt in Xhe o.s. 
becoalng a conaerver society are discussed. 
»Tha relationship batveaa the three taslc 
• Inputs to production— capital, lab6r,'nnd 

&ner^7-l8 exaalned. m planning lor energy 
hortagea, th^ society aonid have to Increase 
its flexible, raneaablii ceaOurcea, labor and 
capital, to aake up for ahortagtes of 
ao&teneaable reaourcaa, energy, with xero 
econoaic growth the)0-S. can have full 
eaplQyaent; hy ralalag the prlce^of energy 
relative to aagea (thtoagh taxes end ^ 
rationing) . Therefore, reduced energy use 
lapllea leaa aaterlal wealth. A aa^or 
pcoblea of tha coatfarver aoclety la in 
providing and aalntalnln^ an egaltafcle ♦ 
diatribation of reduced energy and aaterlal 
- floaa. Thla aoclety eust also use its energy 
^ efficiently by aatchlng energy qnality and 
goantity 'exchangee in prodoctlon processes. 
Bealdentlal and coaaerclai etractarcs should 
locate near prcdoction, and eleqtrlc power 
plants ahoal>! ke aaaller in slxe. cities of 
the conaerver society «oq,ld be acre • 
Indepe^fat, acre diverse", and aaaller than 



today*^v<;aal^g an energy and eaployaent 

St aomal |a typ^ of input-oatpat eodel). 



lapact 



fchangea that will raduce energy deaand and 
incceaaa eaployaent nndar condltlona of 
iacpae eqalllkrlaa ere deteralned (e.g., 
changing fcoa plane to train, froa tkcpNaway 
' to refillable keverage corrtalnera, froa car 
to train, froa 'inner-opera tor truck to class 
v1 freight traln,^froa car to basp, froa new 
highway construction to personal consuaption, 
froa car to baa or bicycle,^ froa plane to qar 
ot bUa, froa aoderate to apartan krtchen, 
etc.). (16 referencea), (BTB) 
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Halvo^aen, F. 
Haahlngton Dnl 
Addreaa: Seattle, VA 

Bcaidential Deaand for Electric Bnergy 

The Review of Bconoaica end Statlatlcs, tTII(1), 
12-18 (Feb. 1975) * ' 

Fet 1975 

Afcatract: The.f actors .tUll Influence tlie 

realdeDtlal defaoif ^r electric power ace 
atudied by deve],cpln%*a aodel that can ba* 
; Qaed to eatiaata the direct and total 
•laatlcltlea of realdential electricity 
deaand. Contrary to tha coaacn belief that 
deaand ia net affected by prlca^ the long-run 
own-price eleeticlty cf deaaad is fcnnd to be 
at leaat unitary. The croaa-alaaticity of' K 
deaand with respect to gas price is 
algnlf leant hat aaall, atfd the^ta^ 
* flaaticity c< ex|;jindltare on electr 
leas than 'one " 



1 iDcoie,.^ 

Ic power 

To evalaata the iaportance 



" one. to evalaata the iaportance / 

f electric poaer price in fotacaating fotara y 
Jowth in ftaiiid, 20-year pro jactlopsSce ^ 
arade oaing different price aaaoapticna. Thla 
%aalyala Indlcatea that the paat growth in 
realdantlal electricity deaand Vaa keen a 
reault of the decline ir Ita real price. ' 
TMa dowaward trend ln»teal price will 
probebly be leaa rapid, and aay be rever/aed 



Hannon, J.a.j Stain, B.O. ; Segal, B: ; serbor. D. • 
Stein C. ti 

Illlnola Univ. , ce^iter for Advanced Coaputation, 
Energy Beaear^ Groap; stain (Blchard 6.) 6 
^saoclataa,* Archltecta ' i 

Addresi^: id# Orbana, it 61801; SA, 588 Fifth . 
4.venue, New Tork, VT 10036 , 

Kntey ^e for Baildiag conatructlonfc. Final 
31 1976°' 5«ricd^ aarch 1, 1976 - Deo^aber 

- * k • " • 

Beport Bo. COO-2791-3, 193 p. 
• Dec 1976. ^ 

"^6^"°^' Bnergy Beaaarch and Developoent 
'^^lYdalnlatratAqn, Division of Balldlnga ' and 

>^oaaanlty s|Vtaaa 
Abalttacti Total (direct anjl indirect) ^nerg> 

reqalreaeata of the cojhstractlon Indastry for 
1967 were deteralned i(n <order to exaaine the 
potential for eneCgy savlnga.' The Energy ' 
Inpat/oatpat sodel develpped at the Center 
for Advanced Coapatatlcn, Onlveraity of 
lUinoia, waa ^axpaaded to include 49 building 
and noB-balldlng conatroction aectora (new 
and aalntenance). Total energy IntenaiUes 
were deteralned for theae aectora, aa well as 
eipargy cAgaireaanta to final deaand^ 
Overall, the conatractlon Induatry ragalred 



about 6000 trillion Bto , or aboo^ #9f ht the 
total O.S. €cerg7 ragai tesent io 19 67jfr Aboot 
^ t 20% of tbifl^ teijaireMDt vaOfot ^irc 

energy* Enecgy tegulreienti m%te ftn|ft,>L.er 
broken <)omd acco4:diDg tc gccd:^ and Cjfefvi&es 
pucchaaed bj indivi^al cooiBtiQCtioiy •ectors^ 
Und eoecgy di»ttibutlcn (at|beKBa *'0f« ^ 
detecained within each .ccDJttactiool Sector. 
Energy cost per unit for vatlojas building 
aatecialB M<re calcalat<d« as «■ 1967 

enecgy cost per sguare loo^^or b^lldiflg 
sectors. Lator^torles tequircd thi) aost^^ 
energy per 8quar« foot (2«07(|«Q56 Bti^8<^t)f.. 
while. Fara Secvice required the leact * 
(149,071 Btu/ag ft).. Cccparative ^ 
interchangeable building aaiaablies were 
evaluated for their acetgy coats, including 
initial coDSttuction ao^ llfet Jm' aainten^nce 
energy.' Tradeoff^ faat^ceo construction and ^ 
operaticnalr aneca^cofl%s wete deter Kini»d ^f or 
a «elected waH Iraae acs^abl) >ith different 
exteriot finishes And varying deg^te of 
insulation. A study, waf initiated to 

\ detef aiDe^rffdustriea' in which direct energy 
use led tc a ai^nif leant a|{^oont of ^te energy 
eabodied in Mew Euildln^ Ccnstiocticn for 
1967. The re'sulting EDCcgy flci^ Chart is 
included, (aoth) ^. 

Availability: NTIS - . 



Harris, Kert, Porste c^C C-6. ; Panne^Pl Kett Porstet 

6 Co. . ' * 

Address: HKf, 420 LcxiDgton Avenue, Hew York, HT 
10017; PKBrO20 lexingtCD Avenoe, Hew Tock, 
HT 10017 ^ 
Tcends in the Hctel'fl^al Bcsiness: 1976 



fortieth annual edition, 32 
1976 

Abstract: Th^s anoaal revilsi of the oatioo'e 

hotel'.actel indvstry cites and characterizes 

' trenjSs in the accoaodation industry, celates 
these trends to the naticn's econoay, and " 
provides .useful pr4.ct ical , ope eating data to 
aid hotel and lotel aancgeaent and ethers 
interested in the indostry. the report 
provides 20 -year analyses (195€-197«) of 
operating fesalts.for a total of 1,000 
establiahaents, inc^lodicg 425 lotele and 
Dotor hotels with restaucaots and 125 aotels 
and Kotor hote^Xl f - n e w cpe rating restaurants. 
Beeao^Pe this Coapil.iticE is net derived froa"^ 
a scientifically drawn statisti'Cal saaple, it 
is not necessarily representative of the 
'industry as a wjfcle. Fct these 1,000 
establish lents, roos cccopancics during the 
20'>year period reached a peak cf 71.79 in 
1967 and a Itow of 63- 9f in ■ 1975. In 15 of 
the^years between 1956 and 1975, total sales 
and inccae increased; iE^19']^ sales and 
incoae totaled 5 10«75^ ^er a)^ailable rooa, 
exceeding th^ 1956 reverse by 26% (thking 
in^o account '^inf lationV. Tctal opmn/iing 
colBts and eapencjcs inct^aad U of the 20 
years. In 1975 co«ts vere ' $d ,708 per 
available rooa, 6211 higker thac clbs^s in 
^. 1956. Profits 'after real estate Vases, but 
before capital charges peaked in 
averaging S2, 141 per rcca, and hit alow 
poijit .-cf 11,411 in^96li. Ihe ratio of 
profits tc total revenue reached a' high in 
196eLJC^ 25^1 and a low i^n 19;^? of 19. 3f- 
(BTB) ■ • ' , . 



Paasibility Styfly.for the Chicago 21,. South 
Loop Hew Tqwn project \v ' 
■ ^ V; ^ 

Report Ho- AllL/llB-77-1, 83 p. , . 

flay 197-7. (/-^ v 

sponsor: Bnqgrqy Besearch and Developaent 

Adainistratior, Integrated Coaaunlty j!nergy 
systeas Prograa ' 
Abstract: this report esaaines the feksib^lUy of ^ 
' cooling and heetlflg bulldfp^a of^Chicargo^a 
South Lo^ Kow Town .(SLST) project by using 
c^ol LaKeNlichigan vatet and wars water froa 
Coaaonwealth ,Kdieon C<japany « s f isk Generating 
, ' 'Station. Three systeips are considered- for 
t'lk*. Iieating/cooling reqtlireeentB of « t)f e SLVT 
projects ' conventional, conventional w^ith* 
iake^water cogling^ and aodular heat-puap ^ 
. nyateas. Chacscteristics cf the source 

waters and institutional constraints to their 
use are also ccnsideced. The aodular s 
heat-'paap i^ystea, using water-to-'wstier heat 
puaps, is 'the aost attractive type of systea 
for the SLHT project both froa an econdaic 
and an energy-savings p<tint of view. The 
aodular heat-puap Systea offerv an initial 
reduction in bcth the required capital 
Hnves'tfent for the heating, Ventilating, and h 
air-conditioning (HVAC) systea when compared 
JtQ a conventional systea and -also a 
significant reducticn in annual operating 
expenses- Ih^ heat-puap systiM, however, . 
requires a significant additionally capital ' 
investaent for the water supply and return 
systea. Evj^n with this investaent, the ^ ■ 
heat-puap systea sayings in annual operating^ 
expensed and reducecncapitaJL investaent for 
the HVAC systea coulrf pay for the cost cf the 
water supply and return systea in less tlnHi^,,^^^ 
five years. Added to the econoaic savings 
wbuld te an energy savings equivalent cf . 
about 450,000 barrels of fuel oil per year 
' when Ufe aodular heat-puap, systea is ccapared 
to a conventional systea- (6 references) •> 
(auth) *^ ^ 

Availability': NTIS ^ > 



Harr je, D. T. 

Princeton Oniversity, Center for Environaental 

Studies 

Address: Princetoi, MJ 08540 \ 
Betrofitting: Flan, Action, and /Early Besalts 
Osing trhe Townhduses at Twiniaivera 
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Harrison, V. ; Frigo, A« A. : ^artepoces, G.T. ; 
Santini^ D, J. ; LaBelle, S. J. ; Cavis,/.H. 

Argonna Bat^nal Laboratory, Energy and 
Bnvironaentsi> Syat^iaa Dirlsifon; Globe 
Engineering Cc- ''^ *^ 

Address: AiL, 9^00.Soath Cass Avenaa, Argonne^ 
60439; GBC, Chicago, 11 ^ 

tatac Besourc^s Jereearck Prcgraa: . Cistrict 
Hasting tend Cooling Otilising laaperstare 
Oiffere«caa of Lccsl fatata. Pr^llsinary 



Beport No. CES^9, 50 p. 
Jun 1976 

sponsor: Energy Besearch and Developaent. 

Adainistration; O.S. Dept. lof Coaa^rce; .. 
^ National Science Foundation, BAMR Progr^aa , 
Abstract: Based u2cr'hoa,e energy data froa a 
variety of so^rCfes, inc4^uding three 
highly-instr uaented -to vtlhouses, air 
infiltration and inf,rared scanning, and 
•detailed e zperlaents 'in a rented tcwnh^'use, a 
plan was established to^ retrofit a group of- . 
25 townhouses within ^the Twin Bivers planned 
Dnlt Developaent- The data ea'ployed^ in the 
evaluation of the ef ff?ctiveneas of the 
retrofit were gathered by both daily aeter 
reading of the houses*^gas and electric " 
aet«rs and by a*apecially design^ 
Instraaentation package that aonltored hourly 
key paraaetersv in €1ie dwellings. This 
retrofit experiaent also relied upon 
calculated winter and suaaer breakdowns at 
A energy losses and gains to aid in the /> 
" establishaent of pciorities for retrofit. ^ 
Payback periods of no greater than three « 
years was the -goal o't this first round of 
retrofit- ActictJ was taken daring the winter 
of 75-76, beginning in the ^ 
'^bighly-instruaented hoees and aoving to the 
]Mrger sasple cf t^wnhoases, with a basic 
three, part retrofit- that soaght to reduce ^ 
conduction losses, reduce air inf iltratiof^, 
and apgrade the hekting systea. Attic 
insulation levels 4ere raised to the R-30 
level (froa B-11) with careful attention to 



V 



437 
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soalinq «p(^sa«9«a to tht £Icoca fcelon?! doors 
and wiodovB it«^« seal«d ; aod fotnicc uucting , 
■ nd the bqt vatci beat«t ««ce Insalate)!* ' Tfc« 
iret.cofit Moijoctc nurc applied to ticoups of ^ 
toWn^oaiaa JMq ftaqcs io ccdec io actaci|4.n« 
the ef fepM^coeaa of . €acb cetccfit 
individliAiay, Before^aftec cccsSa^/saaple 
ei^aluatiof^ of tbc date veie F<cfocied*, The 
early resoKa of these acticni batrc ^honn qaa 
savirqa en the crder ^'cf lit and electi;ical 
fiaTlngs of lOt. The coat naa approxiaately 
S400. tlheo- auaaeE savicgs ^re included, . 
payback period* ahcuid ret fxcttd tt^eJL^fl^ 
yeac^9oal. (^7 ^eferencca) (autb) ^ 
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Hekerlein, T. K, 
' yiiconein Oniv. , Dept. of Soral Sociology 
Address: nadisoD, VI . • ' 

CcnB«r.Ta tion Infccaation: Ibe Enecgy Crisis and' 
^Icctcicity CopiDipticn in ao Kpartpent ^ ' 

Energy Sytteis and Pclicy, « 1 (2) « pp.' 105-117 

(1975) 
1975 , 

Sponsor: UiacoRsiR Ori^; Ccllege of Agriculture 
V and. Life Sciences / - 

Afcetract: Inf oraaticR^l" satccial designed to v 
either increase or decrease the aeonn^ of \ 
electricity used by apaitaent dtmllers as 
predicted shoved no effect cn ccnsaspticn • / 
In Hatch ^nd fpill 1973' the setn dally use, 
Mas e. 6 kMh vith a standard deiiaticn of 2.98 
kwh acrcss apartient units.* Coring a 14-inch ; 
snoHstore ccnsuipticn went up tc 191 oyer 
coeparablc use. This uas not due. to the 
.cloudy ct'cold ccnditiocs during the stora. 
' In 1970 electricity use daring ooiparable . 
days was sea^jj^ed to 'detersine th^ effect of ; / 
the envrgy crisis on cots^nftt^n. Apartstfnt 
units' showed^ DO chaofcs id elemricity / \ 
consuaption ^during^'the ^n^^c^^y Aisis. Tb^' 
reasons for^the lack cl effect Jcf ^ - /' 
inf orta tional appeals on household i' 
coDSUsption of electricity are discnssbd.^. ( 10* 
references) (autb) '/ 



Hcddleson, P.A« J- 
Cak Ridge Hation^al Lab'bratory; ^Reactor Division 
Addresi: Oak Hid«^, TH 378 30* . iV 

ruels Dsod' for Siligle^Pasily ^etacbcd ficsidential 

Heating in the Dnited States ^ 

i> - • 

Beport Wo. CRltL-TH-'J£90, 33 ^ 
Har 1975 ' X 

Sp)3i)^r; Energy Research and Develcpsest ■ Dp 

AdsiniEtraticn 

f fc8|r^et:> Etasic data are prcilded «bich are 
n««^^ for evaluation of fuele used for 
residei^tdA; space heating. PQither studies 
Miljr>xaBin€ "the regiicnal and cational 
isg/actfi of possible chants in fnelc used for 
beating.' .Date fros the 1970 O.S. census are 
tabulated t<> sh<^« nusbete of single^^faajfi^ 
detached hoeea in each ctate 4Qd census 
region using c/l» gas^electricity, coal, or 
vood for sparti beating^, c^kirg^ ahd vater 
^ heating. ^D^ause singl<-f asilTrde^ached 
hoses Vionstltoted about tvo-tbirdX cf the 
total a. S.v bousing unitt in- 1^70* thi« s^^dy 
concentrates on these hcses be»tlse they 
offer a greater cjpportatjl.ty checge in 
heating seth^ds than.do sul^fsslly 
. structures, (aatb) 
Afsilsbility: NTXS 



19 p. ! ' • , . 

1975 „ J. 

Sponsor: Ford Poundatioiv> Energy Folicy Project; . 

Illinois Of'fice ot the Energy Coordinator 
Abstracts Energy is required to, iijiko and saintain 
appli^ncos as veil as to operate thee* The 
• aagikltudes of tbese "other" energy cpsts 

iiply different strategies for enopgy *. 
, conservation. ^Por ezasple» does increasing 
tiie durability by r years save as such enoirgy; 
. as^iiproving the operating efficiency; y .r 
percent? This report eraluates the relative 
isportance of operating energy for. 30 . ; ; . 
household and kitchen appliances* -snd looks , 
, at the total snergy (gcoss energy % 
' r^qoitesent) for 3 exaspl^ kitcn^ns, fros 
plush to rather Spartan. It 'alfio diL^cussbs 
the econQsic aspects of sore efficis^nt coo* 
, air conditioners. (auth) . . 



Hieronyaus, W.H. , ' i , / 

Charles Biver -KssTic^ates Inc. : ' "'. . I" ' ' 

Address: lOSd flasaachus'etts live. ^ Casbiridgo, >nA . 

02138 : ' \ / ^ ' / 

*«ng-fiange POrmcasting .Properties of ^ . ^ *■ 
. . State-of-tnc-fcrt.Hodels' of Vi)eaan<ia"'fgr : • ' 
' Electric Bnergy.i V)'o,luse t: . Pinaiiepoct'C 
' Toluse II: \onctated: Bibliography ' / 

Rej^ort no. EPBI '^A-22tv Piroject^ 333, *J5a p. in 

/Toluse «3 p. . in Voliise il - . 
Dec 1976. ' ■■ . " / ' ■ J- 

sponsor: Electric 5o«er BeoGarch Infit^.tute 
Abstract: ^hls repcrtj evaluated the long-range 

forecasting effectiveness rbf selected 
^ «■ econoaetric sod«ls of the dcaand for electric 
enepgy . y TW-eight eodels tested represent 
. those speclfl-cations and other features of 
• extant aedels belie^ved' to be of potential use 
io* developing iHpro'ved aodels for Icng-rango 
forecasting at the natio'n^ and regional 
levels* Ihess include the\pesid«ntial eqdel s 
"bf Anderson;' BalTorsen ; nou4ha|^er et al.i - 
and.hountet al.; the conaec^al nod el of* 
(fount et al.'; the indu»tria] 
.and Kayseh ; nount et aW-^^ 
Anderson's industcixyj. nodel. 
^ raplicsted, i;eestiaated on it^coenon data>set 
and tested for perfcrnance: forecast and 
backcast aocuracy, paraneter stahil^y over 
tXae, robustness of paraieter estinates to ' 
} ssall chanMS in specification or variable 

aeasureaent , co|2°iStency and plausibility of 
. a'odel results, an<l'guality of aodcl test ^ 
statistics. ... The final chapter of the ^ 
repart , presents reccsscndations f or. near-ters 
' A'nd/lon^er"range isprvTsf ent in the )/ 

Si^t«'Of-thc-art. flanj these isj^tbvejieiits 
_aK^^t^<Availability of. better data: yf or ' 
ejOisple^ greater disaggregation of 
':A%Ctricity data' by end.*Ui^ and end jpWr, 
. dsproTed fyel' price asd' sTailability ,<Sat{i, 

^better data po stocks" of appliances and 
^ boULdings;'' An annotated bibliography o£^ . 
> loog-tera electric energy forecasting novels 
is presented in Toluae. XI>.j^90. references) ; 
(math, abstract jaodified) Sir- X 
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BtrendeentY^. A. \ # y 

Illinois ^O'niv*, TTehte^ for AdfaDCSd CosputatioQ^ 

Energy Research Group / 
Address: ^Orbans, IL 61801 / ^ 
Appliance Energy Osc 



Hill, «3*B. ; Kusuda« T. 
<- 0^. Dept. of CcAsecce, S><ional rsv^au of 

f ^IStandscds, Institute foi^^pplied Teohnology, 
/ Center for Building Technology < 
\|ddres«: Sashingtcn, DC ' 
Ssnchester"s lle« pedetnl Building: An B,pecgy 

Coc^ser vatioD Project \' 
\i ,' ~ ' * . . 

ASHBKB (Anerican Society of Heating, 

Refrigerating and Air*^<^nditioning Engineers 
inc.) Journal, 17(8), bp. U7-5« . (Aug, 1975) 
Aeg 1975 i ^ 

ibstrsct:. ft Pederal office b*uilding in 

Hsachester, Ren ^^anpsbice «as designated as 
asynergy 'ccnservation de^.onstration project 
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In 1^72. The 7-«to.ry bQi^dio^ (with 
tifO*IaT«l b'oa«a«ot parking gauge) hi^k 

gcoaa Clocr acaa of ^fcout I^CyOOO sq.ft.^ 
be oc^tipitd b^ acM UOO («0Fla« and pcobablv * 
cost atout 19.7 alllloB. Th« effect of 
Vacioua lltecnata Jeslgna for tba btiildlfig 
are evaluated, Thi'oe pklaaaa c| calcQlatlona* 
are daacribed: <i) Phaae I cooalders a 
building of the approrliata «lxa that, vgiild 
be ballt accoidlng to typical design prMtica 
i;:n the New Enklabd area; (2) Phase II aodeli. ' 
^. Retails of tM deslan b} brsalting «atih of, the 
seven floorx/lntc five icnae; aod <3) Phase 
III ahoMS tUat kith he atlllaqtlon of solar ' 
: tollectcrs cui the toof, addict J coal energy 
savings are -kodicated. The okjaCtlves cf thf 
project vereVto dcaaatlae the firs coaaltsent 
of the PedereJ ^overnaert to the ccnaerveltlon 
^ of energy in the design , conatcuctlon, and 
'. operation of govcrnaent bbi^dlrgs; provide a 
labci;atory for the Ihstalliitl^n of both J 
recognised a^d io&ova tiJs: snsrgj conservation, 
tecboologies] and ^DEpiKe others in the ^ 
building findostry tc 'paKjBtie enevgLl 
conservation as ^ gOal. Cccstinctien on tbe^ 
foandation is nnder va^/ and . ccciipancy is 
etpected by early sosaer, 197^. (H 
references) (tIC) , _ - 




Hill, J^E^ Kusada, 1.: l^iu, S.t.::,Fov 
Q.S. De^. of Coss«rce, Hat ion^jt ^Bcrea ^ 

Stma.rds/Inst:itute for Applied Technology 
Add«tfs|i »alahingtbn,„K:/ 50:311 , * ' 

I. Proposed i^gncepl for Oeteieinlng the Heed for 
Air Condtti^ing for ; BairrdiDgs Based on 
Building TKersal Response aild- liasaii' Cosfort 
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cf.^'UoasJng and Drban^^ 



Report Ho. 
AOg^ 1975 , 
Spod>so'r:\ 0^ Dept. 

•' beveicptent •. 
Atstr{ict: Deter fining ttttt: nesd for air' i , r 

V conditioning can be bVsed, on a Midevariety 
; of factora. To date, tbe only criteria that 
have besn vfitten and' can b& referented are 
those, of several Federal o\gairi«ations and 
•any- are not really criteria ir the trae 
"sen-se df the word, Thay are guidelines to be 
used in the detetiinaticD of f end «llocat4.(^; 
in other words, prdvidicrs^te sad e to air 
condition Federal fa^ilitiJs in specific 
gepgrapbicsl location/ if pertinent 'weather 
characteristics cf that locality aeet ^certain 
reguireaeDts. This: paper presents the 
concept that ^ true criteria can be i' ' 
established' based bV^th^cb weathtft 
characteristics ot the l)3cality as Mil as 
char a<^t eristics cf the building or structure 
under consideration.^ Tbe paper gives the . 
details of a study showing thf feasibility* of 
such a echeee. A siaulaticn was aade o£ two 
proposed reside.n^es in/aaveral geographical 
localities. For the siiul&ticn, actaal 
hoQr^by-honr weather data «Vs ni^ad in . ^ 
j;on jbdction with a sophiiBtitated <oapu,ter 
prograa. The reaalts ravealed^for the ^0 
air*condition^d apac;ea, the eitent and' 
duraticn cf ondeairable indoor conditions 
based upon generally accepted ccafort/" 
indicaa. Tha ccocept of a new "coafott^ or 
• "discoafort" indek called predicted Indcor 
Babitablllty Index (PIHI) ia !lct'r«idnced . TJhe 
* sathota indicate the way in ehich a criterion 
could be astabliahed^hat Aoald be in the 
fore of tayes. indicating for a g£««n 
apeciflad bui*|Qirg and geographical locality, 
whether aechanicaPcocling ahcali or should 
no^ be installed. (33 referancaa) (anth) 
Availability: IITIS5 GPO S2. 25, SC Cat . lib 
13.29/2:71 ^ 



flinaao, C.V. v 
Washington State OniV. 
Address: Pqllaan, »A 
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' Projectiona of Bnergy, Oaaand^ Supply, aad .Pricing 

, Report llo» CpllF-7506125, paper presented at 

conference OD Societal Iitplications of Energy 
Scarcity: $ocial^and Technological 
Priorities in Steady State. and Conatricting 
• Systeas^ held at Thunderbird Hotor Inn, , 
Portland, OG', June 7 t 8, 1975, publiabed in 
prbceedings pp. a-iB 

Abst]^^ct:'Technolcj9ioal oKaniges are seen as . ^ 
■ effecting .iftQre ef f icijiHey^^n energy use anJl 
prod acii^Je;bondaat bat aore costJ.y .energy ' 
Buppliea, with econoaic pressur^ for • 
lon%-atabili3ation, or even redQdtlbn cf/ 
, . pripes^ wo sajor societal nor e^oo.aic 

dislocations ace foreseen, and a raostained 

- Bodest growth in the groir^ oatloAal product 
is pro jected. ^ The conclusions are based on 

, assa*ptions of: ^Itfveling of population 
growth, large elasticities in 'deeand, aassive 
conversion to- ccsl resources, large ecsle 
conyets^on to^'nOCleac plabt^s, and price 
increases resulting in a'cbe-tise st^p 
effect, (free edl^torial suatat]^) 
Avai).ability: HTIS ' - 



Hirst, E. 

. oaik Sidge Hational laboratory, vEneTgy'.Di%islon 
: Uddress: Oak Ridge^vTH 37830 . * • * 

residential Energy Conservation Strategies 

Be^rt Ho:* I0^«l/eci^, U2 p. * 
Sep ,1976 * 
Sponsor: Bnergy Res^rch and t)evelopsent 

Adainistratien; Federal Energy Adainistration 
Abstract: "An engincering-econosic sodel of 

residential energy use: is ase.d to evaluate 
the energy iapacts froa 1975 to 200Q of- 
changes in: household fo(r«ation, housing 
choices, per capita income, fuel prices, 
eqdipa^^t efficiencies, and theraal 
integ<ftlps of ' new and existing residential .j^ 
buijL'dings: Twelve cases are run iilth th<* 
^ coapu't'dr aodel to deteraine the iepacta on 

energy ms^ of^each factor* These runs a* 
suggest tbe, following: (1) residflntial v 
energy u^e will grow aor« slowly dulring the 
' foarlih jg^u»tter otyetiis Centtiry thjjlo during 
^ "the^ thi'rd t|uarter because >Kif sloVer growth in' 

population and liousehold foreation, changes/ 
in fuel pricye trends, and near • saturation of 
' ^quipaent Wnership for the aajor residential 
energy endfuscs; ... <2) the high- forecast 
discussed tfbov4 is not a likely forecast 
because it asauaes that fuel- prices will 
^ reaaifn constant at th<£ir 1975 values^ that 
hoosel^old foraation Hill increase rapidly, 
• and thatithe 1960-7C trend ip houMng^ choices 
(away frop single-faaiiy units! wLll not 
«> continue;. .and--<3) iaplesentation of. 

energy eonservatiQii prograas"^ to raise energy 
prices, incfeases in the efficiency of new 
household egaipaent, and iaprovesents in the 
^ ther^aj. integrity of both new and and 

ex i(j^ii)(^* housing units can have significant 
. enerl^ iapacts. (15 'teferences) (aot^, 
a-bstract sodified) 
Availabil;it.y: nils 



Hirat, K.^ Lin* Cope, J. . / 

OAk Pldge Rational I,abor»t,tiry , Energy Division 
Address; Oak Hidge, M 37830 
~ An Engin^eringrEconcaic flodel of Besideatial 
Energy Ose 

Report mo. ORIIL/TH-5a7C, 58 p^ ^ 

Ual 1976 - . . ^ , . 

Sponsor: Energy Research Tnd Developeent 

Adainistration: Federal Energy Adainistratioa 
Abstract: TJiis repcrt d^SQpibes a coaprehenaive 
engineering*^conoaic coapnter aodal used to 
^isolate energy ose -in the residential sector 
1970 to 2C00. The |>orpose ot tb« aodel 




439 - , 



I: 



1« to pfofld«v«jj aii4lrtlcal tocl .Ith which 
to «»«la«t« a variety cf ccntatfatlcn 
policiaa, t«chDOlo9i«fl, and ftratagias for 
thelf iipactf fn E«aidacti«l anargT ase and 
tu«l azpaDditac«« o?»r tia«. Tha ^rasent 
veraion of tha acdal daala »lth vDaray tea at 
tha national laval fox foor faals 
(alactricitj, gaa, oil, and othar) i six aad 
oaja (apaca baiting, «atac haarS^V 
rafrigaratioa, cooking, aic cccditicnlng, and 
othar); and thcca houaicg tjpca 
(aingla-faaily onlta, afactaanta, and 
tcailara). -Each of thaia faal asaa is 
datacaln«d fcr aach yfac of tha aiaalation aa 
th« prodactof: (i) »tcck cf cccupl«d 
hoaainq onlta, (3) fraction of hoaci using 
each fa«l fcr ««ch end Gi«, (3) aTarago 
annaal ancrgy ragaitemtt fcr aach type of 
aquipa.tt (a) avaraga tb«raal intaqrity for 
each housing typa, and. (5) bcaschold usage 
b«haTicE for each fuel and end use. The 
baaalina forecart shova total fo«l ose 

26. <i GGJ in 2000, with an averao* annual 
growth rate of ib« psccentage of 

hoosahold fuel pcovidad ty alactcicity gcowa 
froa ««« in 1975 to 561 in 2000. The 
percantagaa provldad ty all cttar fuels 
decline o»e«^tiae. Altarfiatlie high and low 
forecaa^s show a range it arnoal foal use 
growth froa 1975 to 200C of 1 to 0 3% In 
*!!"«42^ P*^ hooaahold feel use grows 

at 0.«f/year, whereas in thf lew case, per- 
household faal aa« decllnaa 1. Tf/year. (aO 
referancea) (aoth) 
Availability: iiTIS 



Birat, E. ; Boyers, j.c. " » 

Oak Bidga ■atlcnal laboi^tory, CBII-VSF ^ 

Environaaot al Prcgra^ ' . • 
Address: p.c. Bca %, Oak Ki4^, T»'3783C ' 
Pctential for Energy Consar?aticn through 

Increased Efficiency of Ose 

Taatiaony sabaitted to the C.s. Saeate Coislttee 
on Interior and Insular Affalra purauintSo * 
hcariBga cn energy conaartatlon. Barely 1973, 
22 p*~ 

tS73 

Spcsaor: laticnal stlenc^ Jcandatlcn, BARif prograa 
ibatract: Cppor touitios esiat for aignificantly 
increasing |tha efficiency eith whitfh energy 
is uaad in the D«ited Stateav thia paper 
dlscoases such opport uoitiea fcr (a) the 
transportation aactoc (ahifts froa 
energy-inteaaiTa .aodea to energy-efficient 
aodes, increeaei«;oac pf ezistitg s^aipaent, 
and technolcgicel changae to ircreaae tehicla 
energy efficiency) and (b) the boosahold 
sector (additional building intalatlon, 
electric *»««t tn^a rather than 

V !ir*^iJJS7!?5aB^ heating, anar5y-eff icient 
■y ^^^.SO^^^^t^pX^, and addition of Insulation 
t«^eter~tSiatare) . sucb energy eff iciancy 
_t>royeeent« aay ragaira last ttational and 
aoclal ckaAgee, ^tut technologiaa are 
gvnere^lly eTailafcle.tc iapleaeot such ^^.^ 
•trategiea. The banefita tc the nation in ^"^"^ 
terse of energy ccila«rTatioB, cadocad 
raliaoca on eMrgy iapoits and isproved 
balance of payaaata, ra^oced adverse 
•ntironsental iapacta, lower dollar costs, 
and a rator^i to a aore ccnaarvative 
reeoorca-Qsa ethic- are jotaatially large- ( 
Pollclfa to achieve sock goala aoald involve 
pose life-style chaagas aad lafcrtaBt 
Instltttticnal decisions, bat they dc not 
^eply a retarn to «*cavea aad candlea.** (Auth) 



science, ^ 179 (ttoeo), pp. 1299-I30a (Bar. 30, 1973) 

Spottsor: Rational Sdience Ponndat ion, bahH Program 
itatract: T»o iapcrtaat ways of achieving the 
goal pf satiafyiag the growing deaand for 
energy^ittoout degrading the enviroDsont are 
(1) developaent, use, and iaproveaent of 
pollution control and aDergy^convaraion 
tec^BOlogies and (2) iaproveaent in the 
efficiency of efiergy aaa. This paper 
discusses tha aajot areas of energy 
consuaption, energy conaaaptioa growth rate 
of such categories as apace heating, space 
cooling, and transportation, and areas where 
aora efficient energy use would result in 
ecMrgy savinga. (DCB) 



Hiae,rE.C. 

Oak ^idge national laboratory 
Address: p.c. Box X, oak Bidge, th 37830 
Se|sonal Fuel Otilljatlcn Bfficiancv of 
fiesidential Beating syateas 

Report iro.> OBHl*lS?-EP-82, 56 p 

Apr .1975 . 

Sponaori Federal Energy Adalnlattation, Office /of€7 
Energy Conaarvation; Bational Science A 
Foundation, BABR Prograa V 
Abatract: Three reaide^ntial heating syateas - 
electric resiatanc^, fired furnccea with 
I forced circulating air,yaBd elactric ariveo 
alc-to-air heat pnapa ^«ce analyzed and 
coaparad for their present and potential fo«l 
utllixation efficiency. The aoorccs af 
Inefficiency^are diacuased and ^aantified 
where adeqaata inforsatioa iB available, a 
prograa to obtain data not foand in tha *- 
llteratara is proposed. The case histories 
of two heat paaps that vera iapcopvrly 
installed are presented, ^e effect of the 
. poor inatallaticn apon the'^operatiag and 
sainteBBnce coat is discussed, and the 
corrective aeaaares that were taken are 
discussed. A residential beating ay^tea 
installation atandard or,<:ode il!s proposed. 
« (59 references) (aath) 
ftvailabllity: ixis 



Hiss* B.C.? HjU^aa, A.S. 
OBk Bidqa J^onal laboratory 
Address: elk Bidge, tb 37830 
Heat Balance and Ifficiency fleasureoents of 

CaBtral, Fcrced-Air, Be^dential Gas Furnaces 

fieport Bo- OBBl-BSF-EP-88, 70 p. 
. Oct 1975 ^ 

Spoasori Ba^tional science Foundation, hahb 
Prograa; Federal Knergy Adainiatration, 
Office of Bnaroy Ccnaervation 

Abstract: B^sidential caotral gas faraacea'of the 
ataospharic coabustioa and sealed coabastion 
types v«re tasted in tbe laboratory and in 
resideaces. coaplete heat balancaa were 
taken' at staady-atate operation, cyclic 
operation, aad off-design coaditiooa, and the 
^inatantaneona efficiencies were deteralned- 
The seasonal fael utilisation efficienciea 
were synthesited for the two types of 
farn&fes and fcr a range of adjusteenta in 
four clisatasi Becoaaendatlons are offered 
for a bfgh-af f iciency farnace design end 
installation standards which will reduce fool 
coosualptiofi by one-third- (aath) 
availability: btis 



Hiret, E. ; noyers,*j.c. 

Cak Bidga Baticnal labcratoty, OBBl-BSF 

EnviEOBsentf 1 Prcgras 
Address: f.C- Bfa I, Oak Fid^e, rt 37830 
^fflciescy cf Bnergy use in the Onited states 



Hia^, B.C.: Boyars, J. c. ; Fischer, h.C. 
oak Bldqe Bational laboratory 
Address: oak Bidga, tb 37830 

innaal Cycle Bnergy Syatea - Deaonatraticn Bouee 
Design Beport 
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Biport lo. cattyapM-i, 50 p. j t 

Oct 1976 ^ 

SfCDSor: £n«cg7 -'fifiscarcb anO t>ttv«lcpa«Dt * 

kdiinistratioDf Civisioii of BQildiuqa and 
iDdoatcy; U.S. D«pt. of Hoaxing and Orban 
D«««lcpa«nt . 

Abstract: A 2000 tq, ft. siogla faailf rasidence 
Mill be conatrocted in first qQactec, 1976 to 
deaoDstrata tba aoargj ccnsacviDq faatons of 
additional io/Bolation, th« Anaoal CTCle 
Eaecgy Systaa (ACIS)^ ard aD aotoaatic 
acoDoay cycla in tha ceding ■aason. The 
dofligo spacif Ica-tions fcr tbe hoo8«.,aDd for 
'' tho^CES coipcnaotJ^ .ara givan. AC2S i« a 
' «a tec- to^aic haat pua; ■yataa kith ice aod 
thermal storage. The calcolatad leads and 
pcedictad parforaance ot tfaa ■^■tes along 
vith the calculatad pecfccsance of 
coDvaotlonal systems ate presanted. Tbe 
design calculaticns indicate that ACES can f 
supply the space beatia^^ space cooling, and 
the doaesfic bot water fcr abort 421^ of the 
electrical coaaosption raguircd by a syetes 
composed of aa'alectric foraacc, elactric air 
conditicner, sad an electric «vater beater and 
foe atout 54% of the electrical coD^asption 
of an air-tc-aic beat pesp sod aa electric 
vat cr hca tec . (a Qth)' 

Availability: NTIS 



■■ 

.Hittsan Asflociatcs Inc. ' ^'V,. 
Address: Ccloibia, no 2l04f 

Residential Bneifgy Ccnsuaptlon - flQlti-Fasily 
KoQsing Data Acquisiticc 

Beport lo. tnc*HAI^3« 76 p. 
30 Bar 1973 

Sponsor: U.S. Dept. cf Hoaslng and ttrbao 

Developient, Office of the Seccctary, Office 
of tbe Asaiatant Secretary foe Besearch an^'^ 
Technology; Naticnal Science Fcundation, BA VR 
Pcogcai: Q.S. BnvircnaeDtal Pxcteotion Agency 

Atstract: Tbe sot^ect of tbla repcrt is Data 

Acquisiticn. The data tc be acquired will be 
sufficient tc: (a) ccsfletely characterize 
the desi^gn and ccnstraction of recent and n^v 
Buiti'faaily atcoctures in the 
Bait iaore/v^aahinqtoa ac€a. sacb attactorea 
include: (1) tCkr house apartsents 
typically tvc-stcry stccctores «ith coiaon 
party vails tetvecn dwelling tirits. fach 
dwelling unit has a rocf exposed to weather; 
(2) low-r Ise^apartsen ts (alac called 
garden^type apartaenti) • typically not sore 
than foar stocies, withcut elevitorx and ^ 
interioc balls, and havinq enclcsed or open 
staicwells aedriag up tc four apartaente per 
floor; (3) high-rise apixtientc typically 
structure! kith tore than foac stories, 
central elevators^ Intecioc halls, and 
central HVAC aystesa. (t) Estiklisb the 
total enecgy consusption as a function of the 
energy type at point cf ass and of tbe types 
X of enecgy conauaiag equipaent. (c) Identify 
the' effects of sirflow pstterna and air 
cbangc-over and infiltraticn cates on tbe 
total energy consusptioc. (Auth aodified) 

Availability: itlS . 



Hittsan -Aaeociates Inc. 
Addceas: Ccluabia, hd 2104! 
Residential Enecgy ccnsuaptlcn Single Fasily 
Housing. riaal Bepoct 

Beport^ Bo. HDD-PDB-29-2, HOC-HAI-2, ^I7s p. 
Har 1973 

Sponsor: O.S^ Dept. cf Hoaslng and OrbsD 

Developient, Office of the Seccetery, Office 
of the Assistant Secretary for tolicy 
Develcpaent and Rasearck 

Abstract: Tbe ob^ectivea of this pccgrss were^ 
identify and quantify tka tctal energy ^ 
balance in aingle-f asil) dwellings in tbe 
Baltfeoce/VasbinqtCD aces; and eveleste the 



capability of 'Varioua technical innovations 
in ainisiting energy consasption. It'-Tas^ 
coaoloded that the annual energy ccnauaption 
of^ good qaality r^idence could te reduced 
op to 40% withcut affectinq tbe life atylf of 
tha occupants^. Methods of/ sinisizinq enerqy 
cocisQi|Ption include: selection of qas-fired 
appliances rather than electric appliance^; 
^ iaproved desiqn of furnace flue to recover 
waste beat and Close furnace flue during off 
cycles; use of high perforaance air 
conditioning Qoits; and redaction of air 
infiltration throuqb windows and doors snd 
reduction of conductive, heat tranafer through 
the walls and windows; (HEG) 
Availability: nils • 



Rittaan Assooiatjes Inc. 

Address: Col.ua tia , HD < ' 

Besidential EneCqy conservation (A Suasary Report) 

Report lo, HDD-Hal-e, 2B p. - \ 

Jul 197 4 

Sponsor: o'.S. Dept. of Rousing and Ocban 

Developaent, Office, cf the Secretary, Office^, 
of the Assistant Secretary for Policy ~. 
DeveXopaeot and Besearch 

Abstract: ' The results obtained froa an enerqy 
balance coaputer proqraa to establish the 
hourly eneci^T. census pt ion in different type 
structures in^fae Baltisore/Vashinqtofi area , 
are presented fa thia report. Tbe 
characteristic KUildinqs studied were single 
fasily, townbou^e, low-rise, and hiqh-risp 
structures . Enerqy-conservioq sodif ications 
within the thre^ following categories were 
evaluated for each type of structure: 
aodif ication^ in dwelling construction, such 
as insulation and window placesent; 
sodif ications in the beating and cooling 
eq,uipsent: and sodif ications in internal 
factors, such as appliances* lights, etc. 
Tbe analysis clearly points out ^bat a great 
deal of energy can be saved JLn the 
Baltisore/tiasbicgtcn area if proper attention 
is paid to optisizing the. various 
sodif ications. Qualitative conclusions can be 
aade froe the results in this report for 
saltifaaily bousing and for ^other 
geographical areas. (7 refereoces) (BLH) 



Hittsan Associates Inc. . 
Address: Colustia, HD . ^ 

Environaental lepacts. Efficiency, and Cost of 
Energy Supply and End Ose. Voluse I 

Report No. PB-23B784, HIT-493, v.p. 

Nov 1974 , . 

Sponsor: Bxecu:tive Office of the President, 

Council oti Environsental Quality: National 
Science Foundation; U.S. Environsen^tal 
Protection Agercy 

Abstract: The purpose of this study was to ' 
deter sine tbe environsental iapacts, 
efficiency, and costs associated w>ith supply 
and end use of fossil fuels. Tbe output is a 
2'>.voluse report, which presents tabular, 
foot-notedv and referenced data quantifying 
the energy-related environaental iapacts on 
land, water, air, solid waste, and 
occupational health. All the inforsation is 
also available in the fora of a cojspaterixed 
data base, Hatriz of Environaent sT Residuals 
for Energy Systeas (HEBES) . Brookhaven 
created the data base and has writteo a 
nusben of data sanageaent and epergy aodeling 
progress, which with HEBES are known as the 
Energy Hodel end Data Base. Voluse II, ''which 
characterizes six technologies vith respect 
to their environsental Iapacts, efficiency, 
and cost, will be released at e later date. 
( 166 references) (antfa) 

Availability: ITIS 
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BittsaQ AsfoAatBS loc. 
AddcBss: CclQibia, RC 2104* 

Fbyalcal CbaractirlBticB, Boitgy ccDioiftlona, 
and Balat«4 Instituticail Factccs in the 
Coaa«rcial Sictot 

RCfcrt io. PBi/D-77/040, Bll-630, 16^1 ^pl; Report 
Ho. PB-2*9a70, PIA/D-76/053, alT-63C for 
Pinal Draft Bapcrt, publ iehed -Cic., 1975, 199 

fek 1977 J 
Spcosoc: p«decal Energy Adainistrat ion , Oftic« of 
Energy coBSicvation and Bc»iror»en±, Office 
of policy, frograi. D«»«lcpf«nt and InvironBent 
Atatract: k unified ctody cf ccBBircial sector 

energy conauiptico and ccnaer nation potential 
» is presented. Specific areas addrensed in ^ 

the report are: physical characterijstica of 
existing coiierciaT baijdinga in Baltiicre'/ 
. BD and Denfer, CC; «ner;(y ccniOBpticD of 
existing coioercial bq(fldings in Baltiiore; 
instituticnal factors rtlated tc cocstrocting 
and/ot operating -eore erergy-ef ficient 
conercial fcnildings; aid pclicy optioni and 
their feafiibilitj for i/dacing energy 
conservation thrcugh retrofit. The 
discussion qf physical cbarac tt fistics of 
coiiercial buildings (raients the data 
obtained frci a field scrvey d all ■ 
coiieicial establisbienta ( ... excluding 
sctfool* ard hospitals) ic. the central 
bu'aicess. districts (CBD's) cf .falti gore and 
Denver. This surirey included approxiaately 
2600 coiiercial «st&blif haenti. Data vere 
collected on the height, age, floorspace, 
heating ^Bystei, cooling syatei, heating fuel, 
exterior glass fiactixn, and foccticnal use 
of cciiercial buildinga as independent 
fariabl<8. Cbe distribotico of the dependent 
variable, cciiercial aqoara fait, o»er the 
varicus val"ue3 cf each independent variable 
was presented for-botb CBD'i. The discussion 
of energy cpniDiFtion oJf*existing coiierclal 
buildings in Ba Itiopre-^fcAaentf a 
quantitative analysia.of the aifirical 
relaticnabi pa be tveen 'various' tuildinq 
physical parameters, such' as a^e, height, 
flcorspace, etc., and tjie annual buUding 
energy consuiftlcn rata (axpPtased^n Btu 
per gross square foot.^p«r year)...« ... The 
discussicn instituticnal factors related 
to conatrifcting and/or cperatiig aore energy 
efficient ccatercj^il^ buildinga presents a 
qualitative description of institutional 
constraints and incentives irliicb have led to » ^ 
the current eoec^yi-uste ^atternf observed in 
the ccBiercial sector. Muaercoa areas of 
iDstituticnal ccrcern are diaccased, 
including the practices cf revelatory bodies, 
the practices 9^ trade- and prclaasicnal . 
groups, aicroeccDOaic itcentivas and 
' disincentives, and the lacroeccroaic 
iaplicaticna of increas-ad uae cf retrofit c 
devices. Tha di«cus«iot of policy options 
capable of Indncing energy conicrvation 
through retrofit of ccaiercial bnildi'Bgs 
Incorporates the inforecticn gained and 
quantitative analysis of eight possible 
Federal policy cptions capable cf inducing 
greater uae of retrofitting ae an energy 
conservation alternative in >^e coaeerclal 
sector. The quantitative policy analysis has 
included eatiaates cf tha probable energy 
■avings, coate to tha oaticnia building 
ownefB, and ^oatt to tha U.S. Coverneent 
aaeoclated i#ith iiple aaata tion . of each policy 
cpticn- In additioo, a coafariaon cf the 
eight fclicy cptione b^eed on a eariea of 
hypothetical governaelit goal crlantatione is 
given, (auth, abstract lodifiadj 
Availability: GEO $2.50, stcck «c. 

0*1-018-00130-1; BTIS fcr Pine) Draft Report 
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Hittaan Atf^o^ia tea Ire. 
Address; Ccluabia, rd 210M! 
Tachnology Asaaaaaent of Reeidantiil Energy 
Coaeervatioo Inocvaticnr. Pinal Report 



Report MO. HOD-PDa-117, 211 p. 
Bay 1975 

Sponsor: o.s. Dept. of Housing and orban 

Development,^ Office of Policy Develotaeot and 
. Research 

Abstract: Tbis technology assoesaent -ex'aeiaes the 
. desirability tc the^ nation and to the 
• consuaer of selected technical innovations 
intended to reduce, residential energy 
<ionsuBptio n. Gcvcrnnent policy options 
capable of proeoting eass iepleaeotation of 
innovations found desirable. are identified 
and discussed. The scope oQ the study , 
includes life cycle energy, econcs^c, air ' 
eeissions, and eaterials e^ffects. 
Innovations include store doors and eindoes, 
a furnace energy recovery device, ^pen air 
cycle air cbnjjiti'onlng In single-faeL]»y 
bousing, ventilation energy recovery and 
dooble gUsed windows in ai^itlLfaeily hcusing. 
Concluaicna address the desirability and 
> potential for iepleeentat,ion of each 

iii^v^tion. Store doors and windows, the 

|C€. energy recovery device, double glazed 
and ventilation energy .recovery all 
|e^8oee life cycle energy savings and 

effective in *aorthern regions cf the 
O^en air cycle air conditioning 
proVideS'popr energy resource conservation 
and Is ^or cost .effective. Recoeeendatlons 
are nade for Pederal Governeent policy action 
to force use of .styrs doors and windows and 
double glazing Jn nc^tbern areas of the 
Nation, to perfcre detailed analysis and 
testing of fnrnactf energy recovery devices, 
to Incorporate ventilation energy recovery in 
a high-rise deeonstratlon project, and to 
abandon open air cycle; air conditioning 
technojcgy lor single-JCaei ly housing. (56 
«ef ere^es) (auth) 
Availability: GPO «3. 10, Stock no. 
.023-000»00309-1 



Hlttean Associates Inc. 

Address: Ccluetla, BD 2l0<i5 ' ^ 
Barriers Connected wit* Cert;^fylng or listing of 
Bnergy Conserving products Osed lo Buildings , 

Report Ho. CORS/ 1 2 1 1- 1 , v. p. 
. Bay 1977 \ 1? * 

Sponsor: Eneray Research and Develop&ent 

Adeinistrktion, Division of fiuildiog^ and 
' Co^eu'nlty^Systees 

Abstract: Th^re is no lack of residential energy 
♦ - conservation technology. There is a large 

disparity between the rapid ratci of 
technological progress and the slow rate of 
iepleientatiop In this coaplex earketplace. 
Of concern la that energy conserving * 
innovations are restricted, and In soee 
cases, blocked entirely froe reaching t\e 
earketplace by a variety of Institutional 
barriers, in particular. It Is s\xs%^6tes* 
that Innovations offered by Independent | 

V Inventors and seall sanufacturers are not 
reaching the earketftlacje. ... The project 
sueearlzed In this report exaeined the aarket 
reatr iction'a ccnnected with the certifying 
and/or listing of energy ccnserving products 
used in residential structures. The project 
focused on fully developed product? whose 
''X sarket^penetration was /being restricted by 
certifying or listingfpracticea and 
procedures. The ovsrilll objective of the • 
project was tc idsntl/y practical policy or 
prograe options Mhoee inplaeentation would 
incraa^e the rate and degree of earkat 
penetration of these prodncte. (froe 
Introduction and Suaaary) . 
Availability: hTIS 



Hoaklns, R.A.; Hirst, E. 

Oak lidge Rational La{)oratory, Energy Diviaion 



490 



442 



Address: C«k Eid^S/ TV ,<3782C 
Boetgy and Cost loaljsi^ of fieiidsrtial Water 
Heaters 

aspcrt Ho. CBiL/COi-10, 55 c, ^ 
Jun 1977 • . 

Spcnsor: Federal BnergV Ada^niatration; Energy 

Besearch and Developaent Adain iatrAtion 
Abstract: A detailed coapatcr ftgdel ie developed, 
to calculate energy f lew's for residential 
^electric and gss water keatera. Hodel 
egoations are' dezived tecs applicat ions of ^ 
the first lav' of tberao^ynaaica, analysis of 
sanufactarcca' litereta.ce, and celated 
studies. The acdel is csed tc evaloate the 
energy (and^aesociatcd initial cost) iapacts 
of alternitivc designs tc reduce water luBatcr 
fuel use. Hodel re^oltf show that the ^ 
facgest heat ^losB in an electric water iieater 
is conduction through jacket vails (1(}<of 
energy iopiit). An a'dditional is lost 
through the distributioc pipe for a 7. 6 a (25 
ft) long pipe. Th^ reaaining 61X of energy 
input ia used to heat vater. In a gas vater 
heater; con duct icn lose e 8 thrcogh jacket and 
distribution pipe are 121 and 3A# 
respectively; and 3311 it lost up the flue 
(due to sain burner and pilct light, 
operation). Only 52% of e.nergj inpot to a 
gas wateiy heater is used to heat water. 
Several energy-saving design- changee are 
ezaained using the energy lodel. Changes for 
both electric and gas water heaters are: 
> increase jacket insulaticn thickness, reduce 
jacket insulation tb«raa^ ccDdcctivity, 
H ^. reduce' theraostat settiig, and odd insulaticn 
to the distribution line. Application of all 
. these changes tc an electric «ater beater 
would reduce electricity uae 171 and increase 
initial ccst 27Y.» Additional changes 
exaained for gac water fceaters ac^: reduce 
pilct rate, el^iainate pilot.^and add electric 
ignitor and flue closure, <«^d reduce excess 
air for ccstoatlcn by ircreasiug fjlue ^ 
baffling. la^lteaenting all these changes to 
a gas water heater (etccpt addition of 
electric ignitor) w<ould reduce ges use 27t 
and increase 'initial cost 26t. Thea* tesults 
show that, there are la^ce CEpcrtanities for 
reducing vater heater ecergy use with only 
saall initial cost increases. (11 references) 
(auth) . ' . 

Availakil-ity: mtIS 



Huk, K. : ccnley, L. ; Baehrirg/ ; Bowland, B. ; 

^tephenaoc, fl. 
Argonne Rational Lakoratoxy, Energy and 

Envirccaen'tal Syateas Division ; Wisconsin 

Oniv. ; Argonne National Laboratory, 

Fhgineering Division' 
Address: AiL, 9700/ Sooth Caia Avenue, Argonn^T IL 

60«39 . , - 

Social Cost^Stuaiei Fragraas Electricayotilit y 

Generating Systea Beliakility ADa>7ais code, 

STSREL , 

Repott 'So. AiiL/**-a, V. p. 
Sep 1975 

Spcosor:' Energy Besearch and Develc'paent 

Adainiatratioc, Civisioi: of ^Bicaedical and 
EntircrTaental Beaesrch 

Abstract: The systea reliability cede, STSBEL, ie 
a Systea planning tool that can be used to 
assess the reliability and ecorcaic 
perforaance of alternative ezpansion patterns 
cf electric utility geceration systeas. 
Given input infdraaticn auch aa capacity, 
forced-outage rate, nuaker of weeks of annual 
scheduled aainteoance, and ecctcaic deta for 
individual units along tith the expected load 
cheracteriatiqs, tt^e vcode produces eetivates 
of the aean tise .between syatei feilaree, 
required'reaerve capacity to *aeet a specified 
eystea-failure-f reqoehcy criterion, expected 
energy genersticn froa each aait, and systoa 
energy coet . The cetegcriea of dalcalatiotis 
perforaed by the code ate fi.ve! aaintenik'nce 



scheduling, reliability, capacity* ■ • . >- 

requireaent, energy product,ion ajllffCaf iid/ 
and energy coat. The code is dtfAjTgntt^; to/ . 
exaaine alternative generatJ^il^:>dnit6 and v' 
systea expans icn patterns bhsed qd" the 
constraints and general eccnoaic conditions 
' iaposed by the investigator. The coaputer 
running ti ae to execute a study is short and 
aany sys^tea alternatives can be exaained at 
relatively lev cost. The report contains a 
technical desci^iption of the code, list of 
input data tegui resents,', prOgraa listingrji', 
saaple execution, and paraaeter studiefl.. :: 
(auth) . * ■ . . • :. 

Availability: HTIS *•> • . **•. • ■■ • 



Baghes, G « J« (C)x-^raan) ; Aabroae«,^^^t 'Fitter, 
J.W.; Gillinghas, D;.S. : Griffith, H.f.: 
Crevis, K. ; Hardy, A.C. ; Hclntyre, D. A. ; \ 
Hitch ell, H.G.; Varker , L« c. ; Saslett , G. : 
o'Sallivan, P.; Shepherd, L. ; Grant, S.; 
Saith, H.E. 

tnsti tution of Electrical Engineers, Power 
Division; Institution of Hea€ing and 
Ventilating Engineers 

Address: lEB, Savcy Place, LoDdon VC2B OBL, 
England ' 

Electrical Heating in Buildings 

XEE Conference Fufclication Ho. ^5^ 123 p. 
Apr 1971 

Absttact: The follcwing topers were presented ^t 
this conference:' Eullding aaterials and 
■ tbecaal insulation; Dir<K:t heating systess; 
Tlfe integration of engineering services 'i'ji 
buildings; New and isproved aaterials for - 
eldctric heating systeas; Arch'^i tect^iJ^V. jsnd 
stivictural aspects of integrated 'd^s.i^-n:' ■ 
DoeVstic heating in tte late /^^J'^';' ^^ciige 
hea^ng systeas; EnvironBenta>l '^j9t.e*vsl^ 
Control aethods for electrijra;!^ -beatrncj in 
builflings; and Doaestic bo t water supply 
systfeas. (HFG) u r> - 

.Availabi/lity: Pablicaticns Dept«^^^EE, Savoy 
Pla^e, London HC2B oBL, Engltfod (S15.52) 



Hund/eann , A. S. 

Natdqnal Techn ical Inforaation Service , 
A/aress: 5285 Pert Boyal Boad, Springfield, -VA 

22161 ' ? 

Total Energy Systeas for Buildings: citations 
froa the Engineering Index Data .iase ' / 

Report Wo. BTI S/PS-77/0273 , 68 p, • ^ / 
Hay 1977 . ' • >^ 

Sponsor: national Technical Inforaation Service 
^ Abstract: technology for total energy systeas as 
\, / applied to residential coaplexes and 

industrial plants is discussed in these 
/ citations frca worldwide research. These 

>'Systeas 'deploy a pr'iaary source of energy, 
such as oil, ^natural gas, or solar heat to 
provide coaprebeosive energy reguireeents In 
the fora d£ light, heating, cool i'n^, .^ir ^ 
. conditioning, drying, process heat', .and power 
far an indus^trial plant or for a'ccssercial 
or public building. Included' are acheaes for 
electricity generation, 'waste heat recovery, 
and direct power drive of aechanlcal 
"\ equipaent coupled to a priae aover. nodular 
\ Integrated otility Systeas (WOS) are 

covered, including studies on gas turbine^ 
for use in HIQS systess, and coaputeri^ed 
sieulation studies, this uj>dated 
bibliography ccntains 61 abstracts, 6 of 
which are n.«w entries to • previous edition. 
(GBA) 

Availability: WTXS 



Hundeaann , A. S. (ed. ) 

Wational Technical Inforaation Service 
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SpEiogficld, 
Boildiogs {A 



Address: S265 Poet B 
22161 

ttrnzgy CoBa«r vatioD . Pact 2» 
Bibliogcapbi «itb Abstcacta) 

S«Foct Ho. ,iTlS/PS-76/0<iO3 (opdatcf 

»TIS/PS-75/2l«l and CQb-7«-11l3e, ». p. 
Hay 1976 1 ' 

Abstract: Energy ccnTeervaticB in, cseidsntial, 

cosscrcial, and^lndostrial kuildings throo.gh 
use of efficient .beating, air ccDditioDlng , 
and lighting syatess is 4iacuased. Topic 
areas cover tbc cetrofitting cf existing . 
buildings^ sctbcds loC-A^^tiog beat loss, 
and k«tteE nse of electric (otiei osing 
theraal eoecgy stocaga and sclar beat. A fen 

* abstESCts daal trlth genaral atadieS on tbe 

J', potential fcE ccrssEvlog eD«Egy in kaildittga 
and galdelines aod aanuals foE kuilding 
owners. Tbis ^il:IiogEa(by ccc.taina 116 
abstEacts. (GBA) 

Avsilability: ITXS 



Jacj^son, J.B. ; Jcbnacn, V.S. 

Oak^fiidge lational LaboEatoEy, EneEgy Division' 
KddEess: Oak Eidga, IH 37820 

Ccsvercial Energy Osa:^ A Ciaaggregatic^ by Fuel, 
Buildirg type, aod End tfae _ . 

Baccrt io. OBiL/COB- 1<4, v. p. 
1S77 

Sfonaor: Federal EncEgy Ads inistra tion ; Energy 
Besearcb and Devclopsent Adsin latr atipn 

Abstract: tbis repoEt dcscEibea tba devalopaent 

of detail^ed ea^itates of energ] ase in tbe ^^^^ . 
coasercial sactcE. Tbe level cf detail 
Include! five end uses (apace baating, water 
heating, pocling, lighting, other), fouE foel , ^ 
ty^es (gas, electricity, oil, ether), and ten 
cossercial aubsectoEs (Eetail and wholesale,, 
auto repair and garages, finacca and otbe^r 
• office activitiea, waESkcoae activites, ' 
public adainiatEa^iroa, adocaticnal services, 
health services, Eeli^icos asEalcea, hotels 
and sotals^^nd aiscellaneoaa ccssercial 
activities). Detailed aneEgy use figures aife ^ 
developed for tha ;eaES 196^ tc 197^. This 
stody was initiated '.to develop input dAta for \ 
an l»ngineer in g- economic sodel cf «cossercial ,/ 
energy use. ... TDic lapCEt is osganiied as 
followa. f Section XX.diacuasea estisittes of 
Cos^rclal energy use. In Section III 
estisatas of th^ stock cf^ccssaEcial floor 
spa<;a ace davaloped. EnaEgy oae indexes are 
developed by sokaector acd fuel type for each 
end use id aecticn IT. Section XV also 
\ presents the pcccess ky <ihlcb tctal enecgy 
use, flcoc apace, and energy oae figures fcos 
published stodlec are reconciled. A brief 
analyaia of the resol'ticg snergy ose indexes 
^or «the years 1965-1975 ccovidea an 
interesting picture of^ncent trends in fuel 
ti^e. A descciption of^fntoce efforts to 
is\prove tbia estisaticn cf disaggregated 
enfrgy use is sussariied in th4 f\pal 
sedtloB. (fcos Section X) 

Avsilafailitj;: BUS (ehen available) 



Jeccbs0o,\c.A. : ifitchell, J.V.; l^appas , . J. L. 
Bisconsln ^tiv. , Tnatitute foe En viconsenta 1 

Studies, Energy Systess snd Policy Besearcb 

Group Y 
^Address: HsAlson, »X 537C6 
A Bodel of Ccssercial Energy Qse it Wiaconsj^n 

Energy Systess end (clicy Bese^rct Bepoct Be. 5, 

XES Bepcrt\36, 22 p. 
Dec 1^7« 

Sponsor: Bationa^l Science . PcundatlcB, BABN 

Progras; Oppef Gceat tskais .regional Cossission 

Atiitcacti Tbe ccsseccial auksodel leliea open an . 
engineecing design sppccacb tc srr^ve at tbe 
pacaeeters snd Xoncticnsl relstion ships which 
chsrscterise enek9y iotetsitief per square 



foot of floor area in co«scrcial buildings. 
Resultant enecgy copsusption by ^nd Qse and . 
fuel type is detersiaed by tbe product of 
calculated enecgy intensities and total 
cossercial floor acea assignable^o each 
elesent of the end as^/fuel type satrix. 
Xnitial valoea for the parasetecs are derived 
fros published sources, oc when not 
available, fros estisates olftaiped fros 
profess^lonals in the field of energy syst^us 
design. (8 references) (auth) , ' * 

Availability: Cossanications Of fice,/lnstitute' . 
for Environsental' Studies^ University of 
Visconsin^Hadiscn, 610 sialnut St., Badison,*^ 
»X 53706 



Jacquet, C.H., Jr. (ed.) 

Bationsl Council cf tbe Churches of Cbrist in the 
U.S.A. « Office cf Baseacch, Evaluation and 
Planning^ ^ 
Address: 475 Riverside Drive, Hew York, VI 10O27 
Yearbook of Aserican and Canadian Cbucches 
(rorserly Taactook of Asecican Cbucches) 

Annual publication, forty-fifth i^£;ue, ISBK ; 
0-'687- ti6632-6 for 1977. Yearbook 

Abstract: This bi-natiooal voluse on organized 
f religioji ilb tbe U.S. and Canada reports data 
fros approxisately 220 religions bodies, 
iocloding alsost*all established religious 
organizations and accounting for sosJb of 't^e 
church sesbership^. Da^a are obtained ky 
annually sailing out statistical and 
directory t^orss to individuals in 
ecclesiastical and scalar oif^anizations. 
Tbe iearbook is organized into these tlirec 
sections: X a Cslendar for Church Dse, 
listing ispoctant celigious dates; XI - a 
directory section, with directories on 
cooperative organisations, religious todies 
in tbe U.S. and in Canada, international 
agencies^ regional and local ecusenical 
agencies, tbeclcgical sesinaries, V 
church-ralated and accredited colleges and 
universities, religious periodical^, and 
service jigenciea; ZXX - a Statistical and 
Historical Section, with sections on current 
and non-cuccent statistical data, church 
financial statistics and related, data, trends 
and developsents, surveys of religion in 
Aserican life, and sain depositaries of 
' church history 'aaterial and sources. (STB) 

Availability: Abingdon .Press, irasbvilH, TB^ 
$12.95 for 1977 Tesrbook (paperback). 



Johnson, R.J*; Johnson, A.R. 

Batiooal Association ot Hose Builders "'Beseacch 

Foundation Xnc* 
Address: I5tb t R St. BV, Vashington, DC 20OO5 
Betrofitting Hcses for Enecgy Conservation - A 

Business Guide ^ ' ' 

Cottsecvation^^Peper Bo- 23, Report Bo. PB-250061, 
FBA/D-75/«03, 72 p. ^ " 

Oec 1975 ^ 

Sponsor: Federal Energy Adsinistration, Office of 
Energy Conservation snd Environsent, Office 
of Buildings fcograss 

Abstract: Thai ptirpose of this Guide is to pcovide 
inforsatiqn tc entrepreneurs with hose 
building industry, resodeling oif related 
experience aboat tbe nature of the potential 
nee business cppoctuni^y for rotrof ittittg 
existing single-fasil'y beses with sensible^ 
energy conserving. itess. Tbe Guide is 
prepared on the assas'ption that the. 
entrepreneur . hss proper and adequate 
experience snd < Is capable of .BV^agiDg a 
business. Xt sets forth facts about the ^' 
energy crisis, discssses ' t^e potential sarket 
opportunity and^ s.Ose of tbe>Dew and different 
aspe<;ts of the retrofit business, contains ^ 
inforsation on ssrketing Retrofit Packages, 
sets forth groups of energy conserving itess 
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ie scferal logical Pack«g«« foe each of the 
different cliaata -S0n«a, abd c'cttaies newly 
dQvelcpad Pactota,^ tfo tkf feaeta, Pociitl^s aed 
Itethodsi jfor calcalating Uie ^icont of energy 
cost savJ^nga^ related to the retrofit iteis. 
As a reaalt cf the pi let study » it vaa 
concluded that there is a • large potential *•' ' 
retrofit buaiorsa cppettunity if the 
' gpTernient' undertakes scie subttantial 

proioticn ptograis to cte^e taeic deeaod for 
« the >idditcn cf energy .ccnsetviog itees to 
hoaes and if soie significant fiDatacial 
incectites tc- hci^ ovneta bcccie ya^ailable; 
for exaiple, tax rebatet. Ifrci Preface) 
Afailability: MTIS 



Jcncs, x.D. («d.) : Sepsy, C.I. (ed.) 
Ohio State Oniv.* Dept. of CechsniCal 

Engineering, Ehvircneentil Cccttol Group 
. Address: Ccluibua, 08 43210 
Load Profiles and Energy fie^airceenta fcr Heating 
and Cooling Buildini^s. h Bepctt to the 
'ASHrAI Task. Groap on Energy »Bc^aire«entE ' 

ASHBAB Research Project No. 66-OS, Energy " 
, ,Calculaticn8 '317 p. 

1976 • . " , 

Sponsor: Aaexican Scciety of Heatitg, 

' Ref cigecati rg and Air-Ccnditicning Engineers" 
Inc. ^ * 

Abstract: This study was conducted to field 
-> verify algorithis and tte calcclation 
eethodclogy for det<eriining heating and 
cooling lead le^oireeents of .buildings and 
the energy ccnsuVcd in. testing, air ^ 
conditioning, atd ventillating. ThHs rep6rt 
is organized in^c two'vcluses bcnnd together., 
Beptlnts of 12 previously publifhed papers 
on phases of the study are ceprodoced 'in' 
▼oluee I. Th< second pact cf this. 'k>itiB^ ' 
presentC' experiecntal atd sieulated^dail^ ' 
energy consoapticn profiles fct the .ye^C 19X2 
• to suppleaent the saapK prcfilas ccntfailied 
in the previcusly publlibed papers. , The 
coaputer load prcgt<(,ii atd systca kiialatioa 
prograa listings apd docuaeptation *«re 
contained in the second voluac. This vcluee 
includes the wall ccnsttuctlon and 
conditioned space details of the bailding to 
docuaent the input listings. (6TB) 

At ailabiXity: Aaerican Society^ of Beating, ; 

Ref r igeratirg and Air-CcDditicfing Engineers, 
Inc., 2US Z i|7th,St., Bcv Totk, tX 10017 
118.00 



Jctgensen, CH. , 

Harvard Dnit. ' ' 

Address: Caabridce, BA 
Ccncuaer Dcaand for Energy 

Published in '^Proceed ings cf the Icrkshcp on 
rnergy Dcaand,** l.D. Boidhaus, .ed. , 
International Inetitats (cr Ap-flied Systess 
Analysis, Laxenturg, Auatria, - Report no. 
CP-76-1, COIP-75C51 ia, pp. 765*802 

1976 

Atstcact: (n«rg;| policy vhicb increases the price 
of energy (••9*r through exciie texes) can 
b^ing Bbout energy coneetveticn without 
affectlnq capital services. A llocation. o*f 
O.S. personal consuipticn axpenditores for 

^ capital services* energy, srd ten-durables is 
analyzed Mith the result that the price of 
energy appeaca to affect coDsecvaticn by 
concuiei«. A pipec with the aae«; title was 
pre^entad by thii authcc at the annual 
eeeting of the Aaerican Statistical 
Asscciation, held in St. Louis, HO on August 
29, 197*1. (15 references) (DC«) j 



Jorgeasop, D. H. ^ « 

Harvard/Oniv. , Harvard Institute of Bconoei^c 

Research 
Address: Cai^bridge, HA 
Co^sueer Deeand foe Energy 

. ' j ■ 

Di-scassion Paper Boeber 386, prepared for ' 
y presentaticn at the Annual Meetings of the 

Aaerican Statistical Association, St. touia, 

HO, August 29, 1974, 1(2 p. 

, i97a 

M)8tract: Coo^uaiat deaand for evil^rgy analyzed 
. usln9 a coaplete eodel for tHe allocation of 
D. S. personal ccnsiiaption expenditures. 
Research results are presented ^or 4 nodeX of 
consuaer expenditure allocation aaong capita 1 
services, energy, and non'^^urables. The 
purposes of this work are 1) to detereine the 
effects of changes in total expenditure and 
changes. in preference 00 the distribiftion of' 
the consuaer budqet fi^tween energy at^d ' 
<.non-en^rgy coaaodities; and 2} to deteraitae 
' patterns of substitution between energy and 

non->enecgy coaaodities. Statistical ^eats of 
the aodel»a restrictions on preferences are, 
carried out^ and applicaticn^ of this 
econoaetrft eodel of consae^r deeand t^oz 

. energy i^re described. , It is corcludedt that 
increases in the price of ei^ergy can etffect ' 
substantial energy conservation by consueers. 
Results also indicate that growth in incoee 
t'j has a slightly negative iepact on enerd^y 

deeand>. ^^iThe. stability of the, percentage of ' 
the consuaec •ji.udget spent on energy frola « 
191*7- 1971. is due to the positite effect of a 
declining price of energy relative to 
, '^on-enetgy prcdccts Offsetting the negative 1 
effect .of incoee growth (15 references) (BYB) 



Kaufaan, A.; nathusa, t.; Irvine, G.; Richon, 

G;IT. Isaacson, F. ; Futnaa^ A. 
New fork," State of, Depart'aent of Public Service 
A Study of Electric Space Conditioning in New 

fork -State 

Report prepared fcr the Energy Conservation 

Sykposiua at Albany State Oniversity, U.T., 

33 p. ; 
1971, Oecoeber 2? ^ 

Abstract:; The staff report on electric s^ice 
conditioning atteapts to deal with three 
basic considerations. * These are resource 
availability and iepact, power systea 
benef its. and envircneental degradation. In 
doing so, we have atteapted to dewelop a 
conceptual fraaework^ for the analysis of 
» coaparatlve costs and benefits of electric 
space conditicning wersus alternatiwe Tores 
' of such conditioning. have restricted the 

study tc the ccrcerns of the Public Service 
Coaelssion and. the State of Hew Totk. As a 
-con sequence,, ;adcial iapacts outside the* States 
(sach as increased surface aining)" are not 
considered. (Auth) 



Kaufaan, H.A.; Anderson, w.; RcElroy, Jt : 

Kennerty,' K. ; iliieller^ L.J. 
Paucctt (Jack) Asscciatcs Inc. 
Address: 5454 Wisconsin Ave., Chevy. Chase, HD 

20015 

Energy Consuaption in Cceaercial Industries by 
Census Division - 1974 

aeport HO. PB-268fi51, rEA/B-7'7/167 , 

JACKPAO-77-^143-3, 390 P- 
Bar 1977 

Sponsor: Federal 'Energy Adeinistration , Office of 
Energy Infcraation a^d Analysis, Office of. 
Energy systees Data. 

Abstract: The Federal Energy. Adainistr ation 

(PEA) , through its aandate froe Congress, is 
engaged in the design, developeent, and ' 
collection of energy inforaation necessary to 
carry out PEA and other gowerneent agencies* 
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ptatistical and tor«castl%g activities. 
A f uvctiona'l Bod-Oac CatfTBaae for eight 
setftocfi of the ccoDoay ^ft&^ecc develop^: 
^ The eight sectoc£ ace: : tMiog, 

■aoof actuciD^, agricultuie, ccral^cuctioD, 
cesideotial, transportation, cceiercial* and 
. electric utilities. F.ci iioflt of t^hc sectors, 
data are^'providcd- by f^els ao^ fQDCtionai^ end 
Qse« and 9ecgra|^ic areaa for designated 
years, tbe actual data in the Functional 
End^Ove Data Base consist c^ nosbers 
representing guartitle^s consased in , 
traditional physical units, fito, Jind dollars* 
This report tocQ^es on the ccasercial^ector 
only. (riaary date are net ccllectcd ^on .a 
routine basis fcr acst^ segsents of the 
cossercigtt l/services sector of tbe econoay as 
they ar4 for other sectcis, soch as the 
residential and tbe aan cf actaring sectors. 
Various agencies .^t tjj^ Federal govcrnaen* 
collect data lot^los^tals, scbcole, state, 
and local gbternsents, as^ell as .retail jind 
wholesale establisbsentf . Bovever, data are 
not ccllected o,n a regirlor kasis for the 
financial, insurance, Card real estate 
segaents^ atd only 2/br Selected services of , 
■<he ccstercial sector. '.In addi tion ,-4af a are 
not collected on energy censat p tion ,by 
tuildiog types tcr the^caaercial sector. 
Therefore, thia^epcc^ is a ccifilAtion of 
secondary data ccllicticis cosfiled^by sany 
< different fublic scfd private organi7atiotfs 
for thCr various segsenti of the coasercial 
sector. FOllcwing a cotson aethodology, the 
data are estiaatcd for the various segaents 
of each of the ccsaercisl^ sectcrs^ and then 
Cc^nsus Civinicn and national tctals are 
de-elcped. (7 references) (frci Porcwotd)'' 
Availability: N1I5 



Kell, J^C: Hartin, E.L. 

Heating and Air-Ccndit;ioning of Buildings 

Tl-e Architectural Press, loc'don, 5C2 p. 
1971 ' 

Afcrtrapt: This beck provides ehginserlng 
inforaation in SI units (Systes'e 
International d*On^te£) cn the follcwing 
topics: Heat; The Building and the Heating 
Systea; ^Cboice cf Heaticg Sjstca; Boilers and 
coabustion; oil Firing; Gas firing; 
Lo«f-Pressur<i Hot-Hater Ueat Csitters; Pipe 
Sizing for Hot-Vater Heating; Hct-vater - 
. Heating Auxiliaries; Heitijpg t) Steaa; 
Heatibg by High-Pressurc itot Bater; Heating 
by Electricity; aot-Water Supply; Piping ;eor 
Hot-^ater Supply Systess ;s flunnicg costs of 
Heating Systeas;' ventilcticn; / 
, Air-conditicsing; Air Distribution; Pans, 

Ducts .4nd' SoQnd Ccntrcl-; Air F liter «/ H.fa ters 
and coolers; Bef rigerat icn for 
Air-Conditioning ; Tall Euildings; District 
Heating; and Total Energy. (HFG) 



Kelly, G.E.; Bean, J. 

U.S. Dept. of Coaserce, Rational Ecteau of 

Standards, Institute fcr Applied Technology, 
C0nter for Building Technology 

Address: Vaablngton, CC 20234 

Cynaaic. Perforaance c:: a «>tfldeDtla] Air-to-Air 
Heat Putp ^ 

Report »o. MBS ESS-93, 18 p. ^ 
War 1977 . , . 

Spcnsor : Pede ra 1 Energy Adsi nistration 
Abstract: Inforaation is presented cn the dynaaic 
perforsance cf a 5- ton alr-t.o-sir heat, paap, 
which Has installed inT a residence in the 
v^ahingtoB, C.C. area. The effect of 
parf'toSd operation on the heat ,puBp*s 
CQQLIIG and flEAIlMC: coefficients of 
perforaance (CQP) was deterained. «hen the 
puap operated in the heating acde at outdoor 
'teaperatarea belcw 40 degrees F (d.i) degrees 



C) , a considerable discre'pancy was found to 
ezisr between the sjiasared perf oraaTice* and 
the perforaance data supplied by the. 
aanufactor^ra. This discrepancy is 
apparenttr da« to the adverse ^effects of 
frost buildup* and defrosting 6f the outdoor 
coil. The eeaacnal perforsance-factor (SP?) 
of the heat puap wa's catiaated and then 
traced b^ck tc t^e power plant \o obtain an 
"BfPECTIVB SPF" tohi<fh is then coapared «itb 
the perfocsaflce which eight be expected froa 
fossil-fuel heating ^gOipsent. (7 .references) 
(auth) 

Availability; GPO SO.aS, SD Cat. Ho. ci3.29/?i93 



fCelly, G.C.: Didicr, D.A. 

0.,S. Dept. of Coaserce, National Bureau of 

St&ndard?/ Institute for Applied Technology,. 
Center for Building Technology 
Address: Washington, DC 20234 
Energy conservation Potential of Modular 
Gas-Pircd Bciler Systeas 

Report Ho. IIBS-BSS-79, 5a p. 

Dec 1975 d» : 

Abstract: The sodular concept cf boiler operation 
was exaained ir a laboratory test cf f^ve 
gas-fired, cast iron,^ hydronic boilers. Pour 
of the kcilera, each having' an input rating 
of 85,000 Btu per tiour, were arranged so that 
they could either be operated like a single 
, boiler (i.e., ^11 of the boilers either on or 
off) or as a sodalar installation in which 
•tl^ boilers arw sequentially fired to satch 
the nuaber in operation rfith the heating 
load. The fifth boiler had an input rating 
of 300,000 BtQ per hpur and was operated as a 
^slngle boiler installation J Efficiency vs. 
^heating load curves '«ere obtained for the 
single boiler installation, the four ssall 
>oirier8 run like a single boiler, and the 
aodular installaticn operated with and 
without water flowing through the "idle** ■ 
■odules. These efficiency curves were then ' 
ased to theoretically predict the effect of 
I tbe^ sodular concept and boiler oversizing on 
tfie' seasonal efficiency of gas-fired heating 
plants. It was found that under certain 
conditions the use a gas-fired aodular 
boiler installation instead of a singile large 
' 'boiler could result in cons.iderable energy ^ 
savirfga. (autbl 
Availability: GPO SI. IS, SD Catal^? do. 
C13. 29:2/79 7^ 



Kelnhofer, V. J. ; flccd, l. A. ' 
O.S. Dept. of CCBserce, iiatlonal Bureau of 

Standards, Center for Building Technology,^' 

Office of Energy ccnaeryation ; Catholic Oniv. 

of Aaerica, Dept. of Mechanical Bigineering 
Address: Washington , DC 20234 
Energy Hanageaent Guide for .Light Industry and 

coeaerce ^ 

MBS Handbook 120, Epic Energy J^nageaent Series, 

28 p. ^ 
Dec- 1 97 6 

Sponsor: n.^. Dept. of Coaa^bce, Doeestic and 

Internationa; fiuaineas Alainiatration, Office 
\ of Energy Policy and P^al^raas 

Abstract: This Energy iiana^aent Guide describes 
sose siaple aethoda by which the Vanagcr of a 
saali baainess can analyse.' bis eperg.y use, 
deteraine the areaa' in which energy savings 
can be sade,* and eatiaate the aagnitude of 
the 't>osBible cost ^^vings. The prcgraa 
atartsi with an energy aodit based on fuel and 
utility bills. A aore detailed audit, 
designed to locate the aajo.r energy uses and, 
therefore, the aoat 'proaising targets for 
energy conservation, is discussed in aoae 
detail. The eethods deScrl'bed require little 
or no inatrusentaticn ; they pria^cHy involve 
the suaaarijting of data taken froa such 
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accex as light bulb labtli ind th« 
■ epiatea cn Qltctric ict^a. Th« 
■pottaucc of this aadit ia ■tcMsad as a 
in«ceaaary pcclodc to a good •cacgy 'lanaoei^nt 
pcogijai. ,A cb«ck liet ^q<at»r aoi» aewflty 
it«a« Mhi<ih light b« iiiciuBTcoat saTiog 
opportunities tc ao indlTidual -kasinei*; 
Jigbt cf thtaa opportunlti«t^ar«^xFaaded,li ^ 
thj appffidiz intc-ainiatar* caa« stadias 
ilXastcatiag aXsfla aetkcda £ct astiaating 
l!li?^f' Saving o^jfcrtonit^aa 

. CCSO's) range fccatha iiacln caae of 
radacing tca^eratdraa at night and ca 
vaakenda <saTing up tc a third of tb« haatlng 
foal), to tha acre c^aplez caaa of Installing 
✓ a naat azchargar on a rcataaract air 
. conditionac (coatt*$800) in crdar to sava 
aoney.in haating vatar .laaviog JnoC yaarlT). 
It ia pointed oot that ^hila sany aoargy* 
t consarvatlop actiona aiU raguice oo outside 
^Ip and little <^r no Cepital ioveataaDt, 
others, particalarly thcae ioTClTing a aajor 
axpefiditure, ahculd be 2fiscaaaad th ae 
aaperr in the field, k liatiag 6t aooccas of 
aasiataoce la fccloded as a goide to ^ 
ofctaining such ccnsultitg ana vice. (18 
referQBc««) (frci^Soaaacy) * 
Availability: GfO fC.70, Stock ic. 

003-003-0J667-5, Sopag^atendent of Oocaaants 
Catalog He. C13. 11:120^ - , 



Eidaan,- B.B.; Barrett, B.J.; Koenig- D.'B* 
lea Alaaos scientific Laboratory ^ 
Address: Loa Alaaoa, HR 67595 
Energy Flea Pattarna for 1915 

Report Ho. LA-6770, 72 p. 
Jon 1977 

Spcnaor: Energy Reaearcb and Develcpaent 

Adainistration; Federal Znerg; Adaicistratiofl 

Atatract: Highly viaoal and self-eiplanator y 1975 
•!!"?^ dia^raaa ata praaeoted for each 

of the 50 states, the 1C O^S. Federal 
Standard fiegiona, and the entice Dnited ' 
States.' Each diagraa illastcatas the energy 
prodocedand hon it is ccnauaed or lost. Tba 
.diagraaa-^re aeant to serve aa a convenient 

•7-jand ajeful reference (oc starting point) for 
consideraticn of ©nergy-related protlees. 
•(aatlb) 

Availabiiit j: Miis 



Kanstadt , H. * 

Kalctico Inc- 
Tha H/E Engineer'a Bcle on the Building Bnerg? 
Consrrvat ioiT 



^"^^197?)^'"*" p. (Feb/Bar 

Fafc/Har 197% < . " 

Abstract: This article aaaccts that the 

conaulting engineer, in conjunction aith the 
oanac and architect, aoat'deaign buildings 
that uaa energy afficloatly. it la au^atad 
that the engineer: }) (repara coaaents for 
the architect cn piiaery decificna that aill 
effect the building«a atargy aae; 2) alert 
the erchitrfct on i^ew technical deveJopaents 
relating to energy, aaa; 3) del ipeata to the - 
architect t fee varlooa a jatea'cptiona 
avellafcle; and U) prepare an econoalc 
analyaia for all*air ayatesa, eir-aater 
ayateas, h«atlng acurce, ccclirg scarce, and 
electric energy aource. faricaa energy 
recovery eqaipeest and aysteee. are daacribad, 
iocloding the rotery heat* excbaager, heat 
pnapa, heet p^pe, ecoooiizer cycle, ^ , 

"bootstrap" recovery ayiteaa, aatar cooled 
iQBineirea, aolar energy utilivatic^n, 
off*aaeaon "free* coolitg ayataea, and light 
aoarca aelection. (BTE) 
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KQsuda, t; / 

D.s. Dept. of coaacrca, ' National Buraau of 

Standarda, Inatitote for Applied Tecbnclc 

Center' for Building Technology 
Addrass: iraahington, DC 20334 
MBSIO, Coapjiter Progtaa for Haating and Coolina 

Loada in BOildirgs' ' ^ 



of BoQsi 
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Raport 10. PB-2a618a, HBSlJ 
Hov \<t7H 

Sponsor: D»s. Dept. 

Developaent . 
Abstract: a coaprehensive eoapat«r l^rograa Called 
VBSLD, tht^Maticnal Bureau of standards. Load 
'Dateraination prograa, hafs been d»velQ6«d at 
UBS to reflect the tiae change of tha'-aany 
^ huildieg paraaetecs which are perti^i^nt to 
accurate estiaatign of energy nsage for 
he»ting and cooling. Current status of 
heating and cctling load, techniques is 
reviewed, of general interest are unique 
• ^ features ot KBSLD'ahich are «pt available in 
^existing ooaputer progtaas. ^ auaaary of 
. various subroutinea'of llB^Jre^|s given along. 
, with the detailed procedures for thea. theae 
subroutines constitute the recoaaended 
subroutine algorithas of the ASHRAH Task 
, , Group, on ECbrgj Beguir^aents. Ccaplet<* 
Fortran liating of of NQSLD^nd data 
preparation fcias are given for those who 
aish to uae tha progcaa. The BBSLD 
co&potation is on the basis of the detailed 
solution of siiultaneoua heat balance 
equations at all the interior surfaces of a 
rooa or space. Transient beat/conduct ion 
through exterior aalls in the interior 
structures is handled by uaing cood'uctiop 
transfer functions. The» use of heat balance 
equations, although tiae ccnsuaing in N 
calculation, can avoid the vagueness and 
uncertainties inherent in the acre popularly 
used veighting factor approach, in addition, 
it is sore accurate for a speirific building 
* design. (7 references) (auth) 
Availability: Blis 



Kusuda, T.; Hill, O.E.; Liu, S.T.; Barnett , j. p. - 

Bean, J.R. . ' 

0-S. Dept. of Ccaaerc^, national Bureau 'of 

Standards, Institute for Appriied Technology 
Address; Vashingtcr, DC 2023a 
Pre-Design Analysis of Energy Conservation 

Options for ,a e^ti-^^Story Ceaonstration 

Office Buildicg 

Beport Mo. aas-BSS-?e, 6» p, 
-197S' ^ . 

Sponsor: General Services Adainiitration 

Abstract: The design ^hase of the^ General * " 
Services Adain^istration-Hanchbater Building 
included extensive analysis of the building 
design and bparation to deteraine the. 
potential for energy conservation. Described 
in thia report are highlights and a suaaary 
of ^he calctflationa per.foraed durinq the 
design phase. The analysis included a study 
of the effect of the Exterior shell, 
ventilation rate, lighting and occupancy 
levela, rooa teaperature controls, and 
nighttiae flushing of the building uaina 
outdoor air on the predicted yearly eifStqj 
consuaption of the building. (ii referencea) 
(auth) . 

Availability: gP0sJ1-25, $D Cat . »o.'^13. 29/2:78 



Laaapare, T. , 

Dartaouth. College, THayar School of Bngineerinq 
Addreaa;l Hanover," «H* " ^ *u», 

The Technological Alternatlvea for Hetering and 
Yor Load Hanageaant. Teativony 'of Thoaaa 
*Vaaapere Before the Public Service Coaaission 
of Ran York. Caaa Ro. 26806 
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ficpbct IIP-2067II, a2 p, \v 

t1 Aug 1975 \ " 'S" ^ ' 

Abatcact: tiia/daiand cat«8 affect loa^ V 
■\ sanagtient (fbe;i cuatoac^ts ace^n^odtaged to 
chai^ga theic^ patterns cf electxic 
coDSuaptlon, The ccst cf lead aanageMftt 
\ •ot«ting cqviFaeDt aalDg tiae -avitcbes, 

radios, or ripple ccntrcl %iii be- 1 
aobata'ntially higher than the 120 single 
^^ phase natt^cot aeters ncv ased in the O.S, 
Options already available Inclode: dual 
. . ^register vatthoot ^oe ovitchea, which cost 
about S71 and r«^fre oaoaal adjustienta; 
.radic ccetrgl ^yffibeas, thich are goo4 for 
, control Of atfcan^nater beating but not for 
«11 eguipaeot; and a Earcpean coe^way ripple 
systea, Khich usea a poner grid to ^ranaait 
coded audio-fteguency 'signals and seeSs t43'^ be . 
the Kcst reliable and flexible aystea. Tests 
are underlay on .tvO'*ifay tipple^ 
oter-tbe-phone aeteting, aagnctic cartridge 
t^cotderSr a^d ether syiteaa. ^ost<s, up to ' 
f«00 Der unit, increase nitb tbe coiplexity 
and cbBprehensiV€iiess of tbe cystea, 
Euro{)ean experience indicates thtt^ consusers 
respond guicfcly to rate chaogel' based on p«ak 
load deaand aanageaent, and tha high cost of 
coBplex equipaent ia quickly sade up with 
reduced energy ccnsi?apt'lcn*' and lower ,'ra tea . 
(DCK) , \ 

Availability: TIC ► 



Landsberg, H^H, ' 
Resources for the^futurc inc. 

Addresa:. 17S5 Rasaachtuaetts Ave, bi,, Hashinaton. 
DC 200S6'' 

. Learning froe tba> Paatr BFF'ii 1960-1970 Energy 

Projectlcns " ■ "^ 

Pajer presented for a Seainar on Hrergy Bodelingi 
/January 2^*?6, 1S73, Baa hingtcu , DC, ^ 
^ponwored by Bescur^ces lor the Future, Inc.. 

- pi i»1€*a36" ' * " 

Bar 1973 ' '■ , _ 

' Spcnaor: Resooto'ces for th^ Future Inc. 

Abstract: This! cltaiug papei of tha aeainar by 
^ Landaberg &i:inga aatteri, in a aann^r of 
apeakinq, back' tc earth with a hard look at 
the perforpflnce for the i960- 1S70 period of 
one of tlie ea for energy projection *efforta 
covering that decade. landaberg also 
specula tea on whether tte lcb,^r-tera * 

, projections lay prove acre cr\leaa accurate 
than tboae of the laat decade.\ The 
experience witfc the fcrccaat dVacribed, and 
the tentative, principles forauiated on the 
^ baaia of that experienca, should prcve useful 
to current aodeling effcrta. (Iditor'a* 
Introduction) , [[ 

Availability: Rcaour)ces for tha Future, live, 
1755 Raasachuaetts' Ave. Mv, Waahington, DC 
20036 (fS.OO fct entire proceadSngs) 



Langloia, R.N. ^ 

^rcokhaven Vaticnal Labpratcry, Rational Center 
for Analyaia of Energy Syateaa, Policy 
Analyeif Oivisics < 

Address: optor,Tir 11973 

Future Ratural Gaa Supply tc the Rcxtheast 

Report No. BRL-;055e, 77- p, ' 
Apr 1976 ''\ ^ 

Spon■6r^ Energy Beeaarch and> Deveicpaent 

AdainiatratioD, Divieioa of Blciedical and 
Envixonaental Rei^arco 
Abatract: Cue to tbe aborta^e of ^atnral gaa, 
especially on tbe interitate rRtket, the 
Northeast . baa suffered cur tailienta .of ite 
fira-contract auppliaa.^ia, raceot >yeara. The 
curtaila«Bt pricritiea ! are regolated by the 
Federal Power Ccafiaeior and the individual 
atate baeed ca end oee lix \i tell as the 
aaount of gae eech pipeline coaFaB,y has 
' a^vaiiabl*^, Rtticne^da gaa prcdncticw reached 



r 



yita peak of 22.6 trillion^ cubic feet in 1973 
and baa been declining ever since. This 
situation ie further ^aggravated by the 
ti*o-tie^ed price structure. The disparity 
between interatate and intrastate gas prices 
gives the gas producing states a coapetitive 
«*ge in securing newly discovered gas 
reserves and resultis in the farther shortage 
of natural gaa available to other states. 
Partially because of this reason, Hhe 
continued price regulation has becoae a. very 
cc^trpversial issue. Based on estiaates of 
,total Q.s. gas . reserved (discovered as e«ll 
4a UB<n.8Covered) and applying a aodlfled 
Bubbert aetbod to a nuaber of assuaptions, 
projections of natural ga^production were 
«ade for 1985 and 2000. Fffca these, the 
aaount of gaa aupply available to the 
Rortheaet waa'pro jected ^dd on furtlfier 
aaauaptions, e.g. if there ite gas deposit on 
the Atlantic Cuter Continental Shelf, whether 
it will be developed in tiae,\how eu^h^of the 
Alaakan gaa ie available to tkis part of the 
nation, etc. The conclusion. Is that under 
aoat scenarioa the supply* of ^ural gas to 
the Northeast will be severely constrained. 
(57 references) (auth, abstract aodified) 
Availability: Nil* ^ » 



lee, J. 

Brookhaven National Laboratory, Hational^Ceuter 
^ for Analysis of Energy Systeas, Policy 
Analysis Division 
Address; Opton, NI 11973 

Future Besidential.and conaercial Energy Deaand 
in the Northeast 

fieport No, BTiiL''-56552, Ul p. 
Bar 1976 

Sponsor: Energy Research and Developaent 

Adainistratior, Division of Bioeedical and 
Bnvlronaental Jeae'arch 
Abatract: In 1972 the N<qrtheast consused 5.02 
quadrillion Btu«a (quada) or aa« of ita 
energy use in the reaident/ial and coaaercxal 
aectors. of thie total, about two-thirds 
(3.30 quada) «aa conauaed in residential 
hoaaeholds^nd the balance (1.72 quads) in 
coaaercial buildinge. By end use, space 
heating is doainant in both sectors, 
accounting for about 7n"bf the energy used 
in the residential sector and 16% in the 
coaaercial sector. In teras of fuel 
distribution, bcth sectors are highly 
dependent on oil, with aore than half of 
their energy supplied froa petroleua 
products. Based on existing deaographic 
projections acd conaidering different levols 
exchange in technology, govercaent policy, 
Consnaer behavior, and related factors, three 
alternative energy coiiauaption patterns were 
■ constructed for 1985 and 2000. TKe Base Case 
projectione, which aesuae a continuation of 
the consuapticn .patterns which have developed 
since the "energy criaia" of 1973-7<i, 
indicate a tortal raaidential energy use in 
tha region that reaains roughly at the 1972 
level until 1985. Thia consuaption is 
projected to increase at an annually 
coeponoded gr^^gBrate of o.6« froa 1985 to 
2000. The c^WTcial energy deaand is 
P'^^Hfc^* ^° annual rate of 2,1% 
betweetr 1972 and 1985 and.«.l< between 1985 ' 
n «!. . ^ ."^ ^_ * 



and 204^0, lha conaervation ece&arioa 
IndicatrHiiAt^here ie a treaendoua potential 
for* energy coaaarvation In the two aectora. 
(17 referencee) (auth, abstract aodified) 
Availability: RTIS 



Leighton, Gy>s, 

O.S.'Dapt. of Boueing and Drban Developaent, , 
flodQlar Xntaarated otllity ^ystea Prograa 
Address: ffaehingtco, DC 

Tke RodQlar Integrated Otlllty Syatea - a Naw 
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^ ♦ Appt'oach to th« SujpFly c£ Otility Service? . 

Paper 739147 ccesen-t^d at 8tb Zntccsociety Energy 
Convem«o Eogiofeerlog Ccoference held at 
Universit y of P^nnsylvacia. Phiiad«aphia, "-PA , 
Aog. 13-17, isr^, pV 6He-^5 cf Proceedings 
.19^3 ' ^ » 

^>Ab«tract: This paper provides an o ver vie«if'o*£ the 
^ Ro<Sul«r Zotcgratcd Otility ^stes (RIDS) ' 

Progras. The Prcgrasv <pon^ored and dii:«cted 
by the Depart sent cf Horsing jt^nd Orfcan ^ , 

Oeveiopecnt (HOD) Is directed at effecting 
widespread applica^on cf the eiOS concept 
via a lisit«d nusber cf Resent tzaiticns. »The . 
mus is a cosbincd procjissing (]*nt that 
generates electriqity, btllizet residential 
an<l recycled energy iciH heatins, air. 
conditicoing ^nd hot Mter; tCfats ijAter; and 
processes solid and ligvld Maites. The RZaS 

r Progras ic being carr led^ oat fcr HOC in Phase 
I (pre-deaanstration) .by^^nusercus Governsent 
agencies: the AlC tbrotfigh. the. Cak Fid^e 
Hatlcnal LabocS'tcry; the Enviccasental 
Protection Agency; the Ceparttact of C988erce 

• throagb the Naticnal Evceau of Standardsf- and 
the National Aercnai^tics and Sc^ee 
Adsinlatratlon. (Aath) ^ .< 



tevy, E. 

Raceachoset ts Institute of lechnolcg.y, Inerigy 

Laboratory . ^ 

Address: 77 Rascachuxetts Aicnae, Casbridge, RA 

02139 

The Besidential oeaand for Ilectrlclty in Vev 
■ Fnglaod 

Bercrt HO. PB-227172, RIT-El-73-0 17, 12a p. 
MOV 1973 - ^ 

Sponsor: National Science Econdatlcn, SANN Progras 
Afcetract: This report exaaices fhc residential 
desand tax, electricity at a veiy detailed 
; level o^^^grcgation. An econcMtric aodel 
is developed for the New England region using 
a crosa>Gcction of sixty-seven electric 
atillties and their senice areas as the data 
b^^e. Both supply price and desand equations 
are estiaated, using the twc-ttage least 
squares technique, to account for the 
siaultaneous oatore of the syatea. ^ >. 
Concloslons ace pceBeivt€<3 and pclicy^ ' 
1^ ieplicaticne discussed. Suggestions for %^ 

future work in the field are also piesentSk. ' 
(Auth) , ^ 

Availability: ntIS 



|.in, w. ; Hirst, E. ; Cobn, S* 
Oak Ridge National Laboratory 
Address: Cak Fidge, TN 37830 
Fuel Choices Iq t,he Household Sectcr 

Report No. CBNL/CCN-3,w «6 p . 
Oct 1976 

SpooBor: Federal Energy Adaloiatratlon; Energy 
Research and Oevelopsent Adaii)latratian 

Atatrsct: ihis study anslyzesr^reaidsntial f uel 

choices for five sa'^oc end-oses: , space j 
hestina, water heating, cooking, -air 
conditioning, ard f ood ireaxl ng. Rarket 
share ecdels for electricity, gas, oil, and 
"other/none" tfre eatiastid ^elcg 197tf • 
cross-secfico data for 48 stataa, sensitive 
to changes In fuel prices, e^oipaent prices, 
incose, despgrapblc, and. cllaatic variables. 
Loglt scdfTlM ars esiiaated jjjolctly./for each 
and ose by /ipcOrcorating a set of linear 
restrictions derfV)^ frca the caquiieaent 
^^i(t the sjas of %ariet shares equals unity. 
Estisated sateratioD elasticities with 
respect to can. fuel prices ars generellrv 
grester tben unity. Crcss-prlce elaetfcitiaa . 
are generally icse than the cao-price 
elasticities and oeually less ihan unity. 
Saturation elasticities with respect to \ 
eqnipseot pcices ace gscerally grester than^ 



unity. A ccjpacison of fd«l , price and , 
e^uipaent price elasticities sug^sts 'thst . 
households are sore reluctant (require a - 
higher Internal rate^ of return) to invest in 
energy-efficient ho'usehold 'equip sent if the 
i&vestient requires a changa in fuel than if 
the ilivests^t requires no fuel switching. 
Also, higher interest rates are required for 
invastsents in energy-efficieivcy appliances ^ 
(ranges, freexersL) than^ for investseots in / 
bssic household equipsent (space heating "..^^i,/ / 
systess). (18 references) (AQth) - " 

Availability: NTIS. « wi; ^ 



Little* (Arthur 0,) Inc. 

Address: Acorn Pork, Casbridge, r\ . ^ 
Energy Conservation in New Bulldiug Design. ' An 
Ispact Assesssent of ASHBAB Standard g0^75 

• Report Ho. PB-*252639, FEA/0-76/078, Conservation 
• paper !lo. <I3B, 271 p. 
Bar V:*76 ^ . 
Sponsor: Federal. Energy Adainistr^ation, office of 

Codser^ratioo anp Environaent, office^tjjl 
* . Buildings Frograas 

A!>stract: The objective of this study was to 
assess the energy, ecovoaic, and 
institutional Itpacta that^aay result fcoa 
the broad voluntary adoption of Aaericrf* 
.Society of Heating, Refrigeration, and Air 
Conditioning Engineers <rASHBAB) Standard 
90-75 by individual buLIding regulatory 
authorities. Ih^s Staddard is the first 
aajor voluntary c*onsens<^_standard dealing 
with energy use in nem buii^JiiS^, and is'' 
available for optional acceptance by state, 
and local governsents- with strict use of"* 
the Standard', annual energy consuaption would 
^ be reduced in all building types aQ.d 
locations.. In applying ASHRAE 90-75, 
physical changes are brought 'about in 
exterior glass, exterior walls, insulation> 
lighting, and heating, ventilating, and air 
conditioning (HVA/C) systea capacities,. 
Considering the eccnoaic iapact of the 
Standard, ASHRAE 90-75 aodified buildingsi^ 
should cost no sore to build than 
^conventional buildings and would have 

substantially less annual energy costs. It 
is estinated that if this Standard were 
adopted , throughout the Ol'S. , the annual 
energy consuaed in new construction would' 
drop 27<; annual energy consuaption in the ' 
Nation*s buildlrgs would also be reduce<1 ^ 
significantly. The examination of fcujlding 
aat^rials and eguipaent sarkets concluded 
that the adoption of fSHRAE 90-7^ would 
create oppoctonities for suppliers of 
coanodity building aateri^ls at the expense 
of decreasing those aarkets for general 
building equipsent and HVA/C systeas. 
lapacts oil key industry participants were 
a'lso investigated. The aost iaportant effect 
of the Standard on the building hafcitability 
would result fees reduced ventilation and 
infiltration. (56 references) (BTB) 
Availabilitys GFC 



Little (Arthur D. ) inc. ; Executive office of the 
President, Council on Environaental Cuality; 
Federal Energy Adainistration; Interagency 
t\Bk Force on Energy Conservation ? 

Project Independence Blueprint: Final Task Force 
Report - Energy Conservation, voluae 1, 
Residential and Coaaetcial Energy Ose 
Patterns ig70-1«90 *^ 

306 p. * - , , ' 

Nov 197a 

Abstract: A foendstion is laid for enefgy policy 
in the residential and coaaercial sectors on 
the basis of this 'technical Vanalyaia. 
Residential and coaaercial energy use 
patterns froa 1970 to 1990 are conatrected so 
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tb«t os«aaptions aay t«. alt«c«d at ariyAiae. 
th« jri^*«nt ccnaaaptlcn* tne^ 

pcojectad gcowtb of thia coadakFtion under 
' se#ral anargy p^ce aaaaapticis, avd tho' 
potential fee cidocing this grcvtb b7 varioas 
aeana ac€ a/plaiircd. Enacgj daaaild foe 
ceaidential and coaa«ccial aactorki is dividad 
if»tc'500 cella in four diaenaicna— geographic 
regi^nStf building typaa^ cod aaas« and 
fuela — for 1970* Ibe Qclt daaand for each 
fuel, in eactr building type^ fcr each end 
use, in each region and the paratratlon of 
« that fuel in that aarket la ••t^^gted, .Tb« 
^building Inv^ectory rto 1990 >y typw^d 
/Region, and the drlt deaand/a?d pecrtratlona'^' . 
^- to dcvalop the c<tiaated total dcaand under 
varioaa assuaptlcns arc (rejected.' In an 
Appendii*, coapatar siaulatlonc cf the energy 
usaqe pattern^ are deacrlbed, and details 
th^ proca88<8 uaad and iSata ecvrces coneulted. 
to derive the irput data are j^rcaented. (TIC) 
Aaailability: gfo S3. 75/ stock Ho. 9118-00038' 



LcckeretZf M, ^ 

vaahington Oniv. 

Addresa: St. Louia 

Grovth of Basidentlal Ccnsaaption cf Electricity: 
Distribatloc Aacog Rousaholda at. Various 
Conauaption levelr; ' ' . 

Land Econoaics, 51(2), pp. 150*157 (Ray 1975) 

Hay 1975 <: 

Abatract: Tbft porpoae of thia paper is. to 

^.eteraiiie hcu ccnsuaers, «hc uac different 
aaoqnt^ of electricity, havf ahaAd in the 
gcovth of reaide'Dtial electric;ity V.,-'''"X. 
consuapticn. The distribution of tcsidential 
electricity ccnjioapticn has chac^ed froa 1968 
s ' to 1973. fcr base load „ard peak load aonths. 
Peaalta of this aludy irdiicata that the 
. greatest icicre««e in eledtricity cOnsuaption 
«as due.^.-tOk coDSuaers at the highest levels. 
It is ccn'clfadcd that a reductico^n total 
fature'grptfth will not necesiearily a4versely 
affect the »iall Acnsoacr. The proMea is 
not ho« such total conacaption increases, but 
ho» such of any growth is (.c««r generatioiv 
^ Mill gc to th« stall ccrauaer. 'fi9 
references) (BTF) 



Lokaanhckia, IT,; Harvef', C.c. 
Hittaan Asaociatca Inc. 

Address: 91^0 Red Bcanch Poad, Coluabia, RD 210a5 
Beaidential Energy Ccnsuapticn, Holtifaaily 

Housing ^ 

Report Ho. tB-232637, jJ0D-HA3-«, f-p- 
Joc 19711 ' ^ y 

Sponsor: (7,S, Deptt. cf Housing and Urban 

Develcptent, Policy Devclopaent »nd Research; 
O.S. Environaental fcctcctioii Agency; 
national Science Fooindatio^, .RAIN Prograa 

Abstract: Analyaaa vere perfcraed en th<; 

consoapticn of energy vithir loltifaaily 
residencee tc define their energy ccnsaaption 
patterns aad to evaluate aodif ications 
whereby energy censnapticn ecold be reduced; 
the types *of aoltifaally .reaidences included 
in this study «ere tovnhcaeea^ loM-icirAe, and 
hligh-rike a^artaen^a. Hajor eepbaees were 
placed on \he atalya^a cf energy corsuaption 
for heating ahd cooling and do aodificatioBa 
that frcuid reduce th« ecacgy regaiceaents^ for 
bsating and cooling. Tke evaluation of 

I aodif ic.ationa fcr reducing energy consaaption 
for lighting eod appllcence -had bttec 
perfocaed previously Id the stody of 
ainglc-faaily reaidencea, and the results 
«ould be directly applicable tc 'aultifaeity 
residencse. (39 refecencae) (aath, <coa 
Suaaary and Ceacluaiona) 

Availability: VTIS ' ^ 



lyonr, J."; Blood, J, ' ^ 

flerahandising Seek . ^ 

Addreea: One Aator Plaza (151S Broadva^), Nev ^ 

York, BT 1003< * 
Annoal 8a:}or Appliance Statistical Report 

rirs^ Annual Repott, 56 p« 
^0 Vov 1^75 ^ ^ 

AbatractJ . this annual report provides a \' • 
« ' ststlsticaS. and aarketing analyais of the 
aajo£ apoplianc4 iq,du8try, inclttding 
refrigeration, laundry applia&ces, eooklnq 
appliances, air treataent equipaent, S 
disKvaahera, dis^oaers, and coapactorisr. ' 
tables and grapba provide inforaation on th^ 
nuaber of ahipaenta, averj&ge retail prices, 
percentage of aales by aonth, anS vhere 
appliances are sold (e.g., 
builder-contractors, kitchen reaodelers, 
' depttrtaent stores, appliance stores, discount 

? tores, and cataTog chains), the 1976 report 
ndicates gaioa in all areas except for \ 
freezers and olectronic air cleaner^, in 
1976, sales of refrigerators increased 79 
over'1975,'' A trend tovard larger capacity 
ref rige/at^xa is noted. After ^o years of 
ciACfisalon, the hoae laundry indirStry 
BXperienced gains in all its product 
c^tegoriea. Ccck'ing appliance sales 
increased in 1976 in e^ery category, 
inclu^^g a 65t increase Id aicrovave oven 
sales.V In' the air traataent ind ustry,' 
shipaents of rooa air conditioners and 
htiaidifiers increased, but shipaents of " 
electronic air cleaners fell 11% o^er the 
1975 level. Industry estiaates Indicate that 
shipaents of dishvdahers, food vaste 
disposers, and trash coapactors increased in 
1d76, due tc a coaaback la housing ^d to 
^placeaents. (BTB) 

lability: Be.rchandising Veek, One Afitor Pla^a. 
(1515 Broad«ay), Vev York, NT 10036 110 




Lyons, J. ; Tyll # A* 

Rerch&ndising (Foraerly RSrcbandising «e 
'Address: 1515 Broadvay, Ie4f York, IT 10036 
Statistical aaid Harketing Beport v 

nnual report, Rerchandising Veek, 107(6), pp. 
ie-90 (Beb. 2ft, 1975) for 1975 Beport; 
Rerchandtsfcg, 1(1), pp. UO-128 (Rarch 1976) 
for 1976 Report" Rerchandising, 2(3), pp,. 
35-103 (Rarch 1977) for 1977 Report 
Abstract: These annual reports present aarketing 
and trend analyses for the aajor appliance, 
how and auto electrooics, personal 
coaaunications, high fidelity, and electric 
and non-electric housenares industries. The 
1977 report is organized into these, sain 
sections] Product Sales Growth, «ith 
tan-year tables on aajor appliances* auto 
elect ronics,htape/andio/hifi, ho«s««arefl, and 
aanaf acture^aales and retail vaioas; Product 
Saturation tavels, iDcluding a saturation 
indejE for key producta and a ten-yehrj| table 
on saturation levels; Beplaceaent andr 
Tcade-Ins; laports/Exports; Retail Sales 
Survey; Rarketing- Data; Hajor Appliauces; 
Rose and Auto Elect ronics/tape-Aud ib-Hlfi ; 
calculators; Digit.al Watches; Electric 
Ronseuares; Kitchen Electrics; Personal Care; 
Ontdoior Products; Bon-ElSctric Housevares and 
Bardvace; cooknare; and Floor Care« (BT8) 



Rakhijani, A-B.; lichtenberg, A.J. 

Calif oraia *Ooiv. , Electronics Besearch laboratory 

Address: Berlceley, CA 

An Assesaaent nf Basidentlal. Energy Otilizatinn 
In the O.^.A«* 

Raaorandna Mo. ERI-H370, paper presented at the 
Oepartaent of BICS, On£versity of California,. 
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B«ckcle7« -5^»ifi«^-ofr-^fh« Ecolcgy of Ponec 
^ PccdoctioD^ 51 ^ 
6 Jan 1973 ^ 
> Spcnaor: 'RatlcDal ^ieoce Pcondatlco 
Abstract: lha q«« of «Dec9^iD hostaholds \s. 
^ tabulated Is^y use aird by tael. Tcvnds In 
•lectclcal anacgy ccnaaaFticn fcy aaa ace 
given ^oc <tha pcciq^ 19C0-1970. CcapacisoQ 
of envcgy oae fci houaabclda ei^loying 
varloas aFplla!)Cie ace lade. , f cojactioDS of 
the Qse^f «lectcical •(fliancaa ace aade to 
- the yeac 2000. Ibaae ^cojaqtlciia ace osod to 
^pcoject the tctal casldential ' cae of^ 
electclcity tc the* yeac 2000« The 'tesalta 
are found to be a tactcc of U teXov the 
fltcaigbt 4ioe (eiponential) gcadictions 
uaoally fcond in the litecetoca. Electcicity 
'and total anacgy foel aavioga, pciaacily 
thccugh the aae cf bettac inaalation and ^he . 
pactial eaplcyaaot of eclac anacgy^ ac» 
calcalated. AF^icxiaatal^ a tbicty peccent 
« ceducticn^of electcicitt and tctal .enacgy 
conauapticn/ ovac the pcojectidi vithoat 



conaecvation ' aeatoces 

(Auth) 



can be achieved. 



0actin# .B.s. 

East Tenneaaea Davelcpaent Cistcict 
Addceas: 1610 Lake Ave.* l^^|ff^lA«» ^79 16 
Routing and Boildina Code l^Vdy,. Eaat Tcnneaaee 
Developabot Diatclct. 



ft. 



rt-7-7C. 8« p. 



T!ie genecal scope of this atady has * 
(•i) to detecaiiia abicb cities have 
^.ed cmles and theic degree ^of success in 
locciog rods8# (2)*t6 cevesl the 
effectiveness of codes -in a'ccopliahing thc^ ^ 
objectives daaicad, (3) to point out pcob.les' 
aceas and aake cacoaaendatlona concccning 
adainistcatics aid enfasceaent^ (4) to 
detersine if'cvecly ceetcictiva ptbvisiona 
exist and aake cccoaaendat ions concacning 
theic ccntlnced ose# and (5) tc advocate the 
adoption and anforceaent cf boildicgand 
housing codaa by each Iccal unit of 
^ovecqaent^ (Au(h) 



Hatheaatica Ice. 

Addc^ss't 2021 L St. RHf Hasbington, DC ^ 
Zspac^t^of Znecgy Pcice Incceases cc Lov-Incoae 
Paailiea 

\ 

aepoct Ko. PB«26209e« PIA/B«76/126, 246^ p. 
Dec' 1976 . 

Sfoiisoc: Fedecal Enecgy Adainiatcation^ Office of 
.Enecgy Infbcaaticn and lnalyaLa« Office of 
liconoaic Japact Anaiyaia / . ^ 
Abatcact: T||^ Padecal Eoecgs Adai\iiatcation is 
charged vith condoctlna econoaic analyses to 
detecaine tba socioecooiirBic ls{acta of 
vacioua' enecgy pcobleaa and policiea. In 
. pacticalac; PEA is expected tc analyse hlghec 
enecgy prince a and theic effects on consusec 
household Boecgy jp^tpeud itnces and on . 
distcibation of iocoaa. lo ocdec tc develop 
a data file to be used foc« enalysis'* PEA 
sponsoced a ceseaccb coctcact tbich pcovided 
foe (1) the davelopaent cf *v^1ccapcebensive 
data file deaccictive of U.S. bcusebolda and 
Cheic ececgy checacteciatics ard 
^'expenditacea, (2) the econoaic analysis of 
the ispact of tha 1973-79 Ace 1: Oil Babacgo on 
the bouaebqld sectoc^ sc4 (3) the 
installatioit of thf honaehold enecgy data 
file on the PEA coepntei syatea alcng with 
suppocting softiiBce to alloa acceening' and 
extrapolation of the data file to analyze 
vacioua enecgy acenacioa. The esseatial 
coapcnent of thia atudy/is ths^developsent Of 
e household eneigy ccnaaaption aodel.ehich 
enebies .PIA to eAp.lain and pcadict^the 
dietcibutiooel iipect of eoac^y price 



r-^x 



Incceases on households accocding to incoae 
gcoups. ''The acdel secves as a valuable tool 
^ in evaluating altecnative enecgy policies and 
in dhoosing a ■'bans to alleviate the bucden 
on toir-inccae fhailies.< (fcos Pocov/bcd) , 
Availability! miS y- ^ 




Hayec^ L.S.^; Bobioacn, -J. A. ^ . 'a ^ » 

Pcincetdn>Univ. , CentatTfor EnVitonsental Studies 
Address: "Bngineecing Quadcangl4« Pcinceton,. 
06500 

A Statistical Analysis of .the Monthly CoOfiuaption • 
Of 9a8 and^Blactrlcity iii the' Hoae ^ 

Renter for Bnviconaental Studi^ Repoct Ro« 16« 
170 p. . > 

1975 

Sponsoc: national Science Voandat'ion, BAEM Pcogcas 
Abatcact: The aacccconauaption^ of etkcgy in 
ceaidential builffXngs was studied by using 
Bonthly ceadings.of the gaa and electcicity 
aetecs. The buildings sucveyed iti this.studj 
had gas space heating and electcic sic, 
^ conditioning. Be'suXtS shoe that the enecgy 
crisis caused a lOt decrease in gas Conauaed. 
Altrhough no aignificant deccease in 'vintec 
electcic povec coasuBptioh vas observed aft^c 
the enecgy cciais using classical aethc^^, s 
6Vdecb^se vas detec^^ by a "cob^at*? 
analysis. Feoplie vho eece high gas x:OnflUBece 
in the vintec/Oiete not neceasacily high 
ele<;tciclty consuaecs in the sdaaec. 
Occupant beha*Vicc vas found to be an 
iapoctant factoc in aonthly gas conausption.. 
Evidence indicated that neithec eitceaely 
high noc extceaely lov usees cespon ^ed v 
diffecently tc the enecgy ccisls than 
aodecate useca. Hoothly enecgy conauaptlbn 
Mas aodeled using an additive aodel vith both 
standard least sguaces and "ceaiatant 
fitting** aethoda. (fitB) 
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HayeCf K.i^. 

0.5* Congcesfi* Congcessional Budget ^of/ic«# Huaan 

Resoucces Division . > 

Add cess: v&shicigtou« DC 
VT^oaeownecship: The Changing Belationshlp of 

Coats and Incoaea^ and Possible Pedecal Roles 

BQdget Issue Papec^ 57 p. 
Jin 1977 , 

Abstcact: Changes in hoaeoMnecahip af f ocdability 
. (l.e.« the Aaeclcan faaily's ability to buy 
and aaintain a bope« oc incoae to housing 
cost catio) ovec the peciod' 1970 to 197S ace 
exaained« and acae poaaible govecnaeqt 
policies that vbuld affect af focdability ace 
discussed. PiC8t*tiae hoaebuyecs, eho sake 
^up sbout half of all hoa^buyecs in a .given 
yeac«^ expecienced lacge declinaa in 
aff oc'Slability docing this tise peciod« f 
hecauae theic ccats foe aedien nee houses 
coae appcoxiaately tvo tiaea as faat aa theic 
incoaea« and theic costs foe existing hoaea 
coae . one*and-one-helf tiaea a'a faat as 
incoae. Bepuccbaaacs benefited fcoa 
increaae(| valaea in the hoaea' tbey aold. 
' Hoaeoeners eho did not aove faced increaaes 
only in houaing operating coats and had * 
incoaea riain^ fester than houaing coata. 
Although/chaogefe in af fordability dc not vary 
, . substantlalXy beteeea incoae grouptf^ the real 
difficulty foe loM incoae faailiea la auch 
hlghec than foe other groapa. Dovnpayaenta 
for conventlallyf ineaced boaes have becoae 
aore burdenacaa .for f irst*tise bdyare during 
this 5-year period, ^oar aejor typea of v 
Pederal policies to laprove hoaeoenerehip 
affordability are discuaaed: changea in 
aacro<-ecoaoaic" policy^ .act ions to litit 
increases in rfjpacific coaponents of housing 
cost8<« hoaeoenarship aubsidieSv and 
developaent of alternative aortgage 
iDSttuaenta.' (BTB). '/ 
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A ■ • 

Q.S. D^t. cf CcBMECe^ iiational CoEcaa of 

seaodards , - ^ " , ^ 

«AddceS8: ffaahlDgtrn, EC / ^ , 
.The D*parfcB«Dtjrot Ccimecc' Energy labellDg and 
Energy Etflciftncy P/Co^raKw .tpr Boucchold ' 
■ ArpliaDrcfi * / ^ . , 

* --<fi* ' * ■• 

^ai^t of 1976 0..S. A^rlcultO^l Cutlcok: Pa{*c8 ^ 
-Presented at the i)aticflal^ Agricaltu^aX 
outlook Conference SpcWicred tj the O.S. 
^ D«partBeitt cf Agr^trultotfi, held in 

rashiogtoB, DC, Now. 17-20, 1S7«, pp. 369-377 
1575 \ 

Afcatracts iegislaticr^Bandating. prcgrave to 

reduce .reaidential energy conadaptic^n has ^ 
b«eh paascd in bcth Kcoaes cf Congress and 
Mould precBpt diverse state -a i;'^. local 
prcg^aaa. Begulations cf t1lNr^:«1ltei^y Labeling. 
Ptograa cover «rergy data to advise conausers 
of product efficieccyr vith speci^icatdpns 
/ ^iven fcr rating coca air ccifditionersr 

refrigerators, fceeiers, and vater heaters. 
It is expected 'tkat specifications for all 
appliances vill Jbe available ky the end of 
1976. The Ccsserce Energy Efficiency Progras 
/. Mould Involve only tlje lanofactcrere in a 

. ^ voluntary goal cf 20% reduction of energy 
usage in ap^liancas ^by 1980. (tCK) 

" ■ • i . 
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ainnesota Energy Agency 

Address: 790 Aaarican-Center Building, 160 Cast 

Kellogg Blvd., St^ Panl, HH 55^01 
r\A Chicago Projec^ Evaluation -tftid. Tossing of 
^ Three Tyj)ea of Em^gy Audit Processes f^r 
S^ool' Buildings ^ 



FB-2J53:i,^I»/D-76/_318,"280 p. 



Repolrx Mo. . . - 

Feb -1976 fMr 

Sponsor: Federal Energy AdB*inistratrbrt>^ «orf ice of , 
Eoe^y Conservation and Bnvifenaent, (fttick / 

V ,, <3f RqAldings Prcgrass - \ ^ ^ C 

Ab8tr«f;t: This Report presents ir|e findings of p. 
project nndfrtak^o^by .the> national 

^ JLmspciation of cfopnties^tq ^deteraine 

appropri^ate tecbniqnes %or idestifyiog and* 
' all^eviating eicesalWe and' unnecessary energy - 
nse^n the public schpols 'qt -^etica. Three 
eethods for accoeplishing thme ^oaJLs have 
been tried and'^ile ana lyzed fin "this report: 
m a cosDUter sisulstion sddel (PsECS} 
dmioped^y Educational FacUllities 
Laboratoiies; (2) the Hini-AMit syskes 
developed by the Hll^esota Energy Agency; and 
(3) extensive energy use audit\ (Haii- Audi t) 
that can be perforaad by qualifi 
^engineering firas. Each of the ae|\^oda 
studied has its peculiar advantages 
disadvantages, but all have proven 
value by assisting school districts-i'n a^ 
rational decisions on energy aatters. {fros 
Introduction) 

Availabili^tys BTZS 



ffiiler, Vrntl^i TfacaseD, H.L.f DoltOD, G. l. ; Coury, 
A.B.: Hendricks, T. A. : tennarti F.E. ; 
Powers, R.B.; Sak)e, E.G.; VarnVs, K. L, ' 
O.S. Dept. of Intcrici, Geological Survey 
Address: Haticnal Center,' Rcatgn, VA 22092 
Geological ifstieates of Undiscovered Becoverable 
Oil and Gas Besoorced it the Drited States 

Geological ^urvej Circular 125, 82. 'p. 

1975 ' ; 

Spcnsot: Federal Energy Adsinietration 

Aketract: The prisaty porpose of this stOdy vas 
to estieate the«aaount cf cil abd' gas 
availokle 'f or discovery and recovery under 
conditicna <tepreaentlng a continuation of 
historical trends of technology and 
econosics^ no^at>teBpt has keeii eade to 
predict how eoch v^ll be discovered, nor when 
discoveries nill be sade. The uncertainties 
involved are esphasized ky repcrting 
nndisccvered recoverable reaoorce e^tiaates 
in terns of ^ranges of values. ... Thus, the 
carcent appraisals indicate that the 
estiaated statistical aeaa cf rodiscoveced 
recoverable resources of crude/ oil in the 
Onited States, onshore and offshore, aaonnts 
to 82 billion barrels, tot this value lies 
within a range ,0^1 50 to 127 billion barrels. 
The correspctding figures foe gas are: a 
statistical aean of 464 trillicn cnkic feet, 
within a rttnge of 322' tr 655 trillion cubic 
feet. 'In eec*i case the lear value of 
ondiacovered recoverable quantity is on the 
order Qt one-be If the eacunt «bich has been 
identified etd prodaced to date. The resnlflbB 
also suggest that nearly one-half of the 
undiscovered recovers kle oil teeonrcea and . 
sore than one-quarter of the andiscovered 
recoverable' ges cesoarces aay cccnr in 
offshore re-^icns of the Onitad States and in 
the cnahorf frontier prcvincee of the State 
of Aleeka^ 1/ ie iapoctent tc note that 
these reacnccea are located in cegicna-of 
' difficult and coatly oparatioBs— particalarl^ 
in the bbatile pbyeical envirotsent . of the 
Arctic — end ceqoire Icn^ lead tiaes for 
eiploration and develcpiant. (77 references) 
(frca Ccncluaioca) 
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nitalaSa GtP. : Ste^hen'scn, D.G. 

Batlonal Bdsearch. Council, Division of Building 

Besearch, Buildings Services Section^ 
Address: Otta'^a, Canada 
Boos Theraal Besponse Factors 



Factors 

eatina, Bef rigerating, and 
Engineers Transactions, Vol. 



Aaerican Society cf Uea 

Alc^Conditioning Eogin 
73, Part 1, Paper 2019, 10 
1967 . ^ 

Afcatracts The derivation af a set of heat baLaQce 
eqff^ions ^to describe the dynaaic theraal 
* characteristics of a rooa are described in * 
this paper. These eqoat^ns take into 
account radiation and convection heat * 
transfer aithin the room and heat storage ty 
the rooa envelc^e. The equations can! be ased 
to calculate surface teaperatnres, roos air < 
teaperature, aod heating and cooling of rooa 
air and calo also be need to calculate th^ 
' rooa thera'al responae factors. These factors 
contein all the inforaation needed for 
air'*condit4oning design calcnlations. Once 
the theraal response factors are calfralated, 
they can be coebined with any set of 
excitation data to give the rooa's response ^ 
for {^articalar conditions. Thej» factore are 
a convenient aay of presenting data for f 
air-conditioning design ci^lcnlations by 
digital. coaputer^ (flPG) 



4itchell^,t J.V'. 3 Jacobson, D.A. » 
liflcoasin Univ., Institute for Envl^onaeutal 

Stndiee, Energy Systeas and P<uicy Besearch 
. Group y ■ ' 

Address: Sadiaon, II ^ 53706 - 
leplications of ^oaaercial Bnildlng Codes for 

Energy Conservation 



rEaer9y Systeas and lolicy Besearch Befport lo. 
^ IBS Beport 42, .12 p. 



15, 



Dec 1974 

Sponsors Betional Science FoftndatioB, BABB ^> 
Prograat O^per Great Lakea Begional Coaaission 

Abstract! Various codee an^ gnidelines for 

coaaercial bailding conetrnction have been 
proposed as a aeane ot effecting energy 
eavinge. In liscooain, d^pign ventilation 
valtaee for buildlnga have been reduced, and a. 
c^e epecifying the allowable envelope (walla 
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and roof) h^t 61cv bas temn piopoBcd. On a . \ 
. DatJOn«id«. ta&is NBS is vo'ckin^ vith ASHB&B 
to' establish a set* of: goidelincs foz baildlDg 
coDStCQctiorL Id this i«poct^ the casolatite" 
energy sat^ngs in tb^ ccftfcicial baildiog 
sector to the year 2000 that vcsld {Cesolt 
"^froa Abe ispleireDtati^n tt tb« Visccnsln 
, codes are estisatcd* This, estisate is based 
on a^alistic ac^raisal of tbe trecds in 
cossetcial bail'dlnig ccnctrocticn. ' In 
. * additicD, t be 'cestrictic0i cD;;yi:aildibg size' 
J and shape reV(tlting £roi these codesNettle* . /. 
« "'.^^cussed « ""and tb« isflicatioQ;^ on the'totajU ' 
^ Energy ose fcr ih^ boildibg ccusidered. ' ' ^ 
^ j^qaiiy, a ^ri^fv-cvalaa^tibn of tbe - ^ 

'confi^qoonces' c£ a cude specif yic^ a . ' • 

conductance bq^ed on /fleer area arf . 4 % ^ 
^»^^ co^ieidered. (aoth,. if/trcdtict i^e) * ^ C 

- Ateil^Uility: C^tsbnicaticns Office, ^Institqte y 
for Invironsental Stadics^ DniverAty of 
Visconsin, «10 ValDQt St.« Hadison^^WI 53706 

^ ^ ' V J- ' <r . > ..^ . 
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Bco2, I. : Bow, c.c. 
fiand Corp. • , 

Address: Sant^a Honica, CA S0406 . , 

A acthodclcgy fci Picjecting the Eledtrical ^ 

Energy Deeand of tbe c!\:vtercial Sector in 

Califcrnia ' 

Beport'^lio. B-^IIWrJlSI/CSfl^, aO p. . 1 

Sc^fcnsor: ^Besource^s^Qency of Ca lif crnia ; . Va'tional 

Science rcondatH<n ' ^ < . 

Abstract: This dccuaent describes, the detailed 
^ p\ojcctio.n eethcdciogies vbich Mere developed* 
. for the cceseicfa^ 'sectc.r« the sinicig portion 
of tbe industrial sectcc, and ether ssalX 
sectors of . the Caliioioia. ecorcsy. Tbe 
largesse electricity ccnxoeer is the 
coaeerciaT sector, irbicb alsc is sbcvn to be 
the fastest growing ccnsaser at this tiee. 
The other sectors described in this docpsenjt 
A that, arc sacb sialler ate treated sj&parately « 
because of their .diverse nature and because 
the data allowed this tc be dene. Thes.e ' 
sectcrs include «Yining (a pcrtioh of tbe 
indnstrial septot), agriculture, railvToads, ^ 
governsental OSes of electricity^ and ose of > 
electricity .by the utilities thevselves, 
called interiepartsental uses. Xni virtually 
all casss tbe availability cf sufficient data 

' Mas 'a probles,^' Cespite thefte restrictions. 

Me feel tbat the sethcdclog-ies developed 
offer n«M insights 'into the sector^ exasined. 
In tb^ c^ssercial, sinieg, and governsen^al 
sectcrs, it was possible tc develop 
sethcdclogies based upocthe cutput of tbe 
sector, seasured in tens cf jdcllars 'of value 
added cr dollars c;ontriboted tc gross state 
product, on^^e- elect rical-^energy 
intens^vi^^Dess of the sector, ard upcn the 
price ''cf electricity and natural gas.-" — In 
the ether ssallffr sectors, suck as ^ 
agriculture airid^ railrcadfl, tbe use cf 
electricity Mas'fcaod tc be either constant 
^6r 'the result 'got fairly sisfle forces that 
could be described i>y equally slaple 
relationsbrpii.^' facb cf> these is described in 
con junctic^i k^th an exfcsitipr of tbe past 
data, and nith .reasf^able projections Mhere 
these sppser.to ke ^independent cf ether 
irariablss explicitly ccrsidered in tbe aodel. 
^uth, Suaaaty acdified) 



Horria, D. V. . 
iand corp. . - 

Address: 1700 HeJLn St., Sante Monica, CA 90a06 
tvaloatibn of Hseauree fcr Ccaaerving Energy 

Beport •No. P-5«77, ><iC p.^ this s^psf 'tfaa* 
' preaentad at' the SXAH IcstitQts fpC^ 
^ Hatheaatics and Society (MAS) MUTiiarcb 

Applicaticn ccnfsreoca en lDetq|.at Alta, OT, 
July 7*11, 1975 ^ , . 



19175 . ^ Vif 

Sponsors .ka.tional ^ Science Foundation 
Abstract: Esergy forecasting a6dels are useful' i|i'- 
• aaking effective policy decisions that. Mill ■ 
encourage cjianges in ^onsuaer behavior 
-through advisory, incentive^ or regulatory * 
ch^nels.' A study of priaary energy sources 
and* e^nd ose coosuapt'lon vas applied to ' 
% residential hoi/seJtclds and personal 

transportation,' in vbich individual consuaers 
ara'^the aaioc uao^. - Space 'and vater 
hOAting, which acoouot for 82t of residential, 
energy consumption, should, be Che principal 
.targer for hoiusehold conservation* Qitb 
\ a'a1or*'tuel types concentrated, fuol ''type . 
cooservatioir efforts must be regional. 
«^ ^Xncoae and energy price .changes in th'e use" ^ ' . 
.. I and . design of appliances as equipaer^t/ le . 
repla'csd a'nd ne« houses built. Sliort rands 
conservation, e'f fects' Mill occur as people'^ 
.,z;^8pond to'higher energy prices by Usiog'less 
energy. %ith the .^ifivate autoaobil^ using 
25%^ of petroleua con^aaed' in the . O* S.',' aodels 
Mere used, to estisffte effects of design « j ^ 
^ changes on costs, eaissions, andtfuel 7 
)^ COR«uaption. ' Height is*the aajot^ factor, and 
^ * tbe consuaer can choose to' give it up in 
J'^ tcuilK apac«s, engine si«,e, coafort, etc.* 

Observation efforts can incltfd^ incentives 
for public transport and carpools« additional 
ga8> taxds; and legii^latlon to set fqel 
econoa.y standar'ds. Hodel results indicated 9 
■ 15 cent tax increase -could reduce gas 
^ cousuaptiron >up to 20X bs a result of feae.r 
^ • cats, fever aile^ driven, iapr'oved efficiency ^ 
\* of engines, and people living closer to vork 
and sbcpping. Hodeling techniques and. 
(Saraaeters are'illustratsd in 22 figures* 



Hoyers, J. C. 

Gab Elidge Hational Labors tc^y,^ OBNL-NS^; 

Bnvironaental i^rograa 
Address: P.O. Bex I, Oak Bid ge, TN' 37830 
The. KGK)'a Air Conditioner asVan Energy Consuaer ' 

Beport so". dBNL-IISP-BP-^9, p. '^^ 
Oct 1973 ' / \ 

Sponsor^ national Science Pdundaition, BAVK (rograi 
Abstract: As a part of t^he dBHL-MSP Bnvirof^aental 
' Prograa's effort toaard conservation of 
^ energy, large differencek. in the efficiency 
Mith Mhich rooa air' conditioners conauae 
electricity tc provide>d36ling are pointed 
cut ^nd exaained. Effiyiericies range fro'a 
a. 9 to 12*2 Btu/Mat^-htf^ An iaproveaent in 
average efficiency frok 6 to 10 Btu/Matt-br , 
is estlaated to res'uly in a total saving of 
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2i12 billion- k««'br aur&n^ the 1973-80 period 
and a -reducticc ip> ctiinected load tc Ihe 



electr/Lcal utilities' /i^ 1980 of alaost . 58 ,000/ 
liv. A aethcd f4:r ^pred\cting "the change in f 
efficiei^y due to a chyhoe. in design i^ 
develope'd and Ufed to escLsA^V^ ttie additional 
cost entailed ir providing higher efficiency. 
A siaple aetbodj^^oi^^valuating the aonetary 
Mo^tb of the pcmr saving at higher ' 
* efficiency, froa the intSi-vidual^ & standpoint, 
ia presented. lAiith) * . 
Avirllability: HIIS * 



Holler, J. G. * , 

Federal Energy Adainistration, . Office of l!nergy 
Conservation and Bnvironaent, Office of 
Aaalyaia, Evaluation and Systeas Studies 
Address: iashingtoh, DC i2p461 * 
Yba Potential for. Energy Savings Through 
^ Redact iona in Hot later Consuaption 

Beport^ll^o. PBt-24737^, l)aper presented to tbe 
Conference on ia-ter , Conservation and Seaage 
Plow Reduction aitb! Vatbt Saving Davicesy 49 
p. 

Apr t?l75 , 
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Abstract: AMcic«*a cat|«CBt of h«8t«d water use 
are intestiga tsd . jtbe lepcct sstisatss ths . 
er.er9? savlogi obtained fros vacioga sethods* 
of uelDg hot itatsr: it evaluatts the 
cconosic, ' social, and i DStiteticDal probless 
involved in usi^ig hot sater , and sak^a 
recossendetione fqr legislatlct copcernlng 
hot water ccnfaer\:lon. Tkis stody sdts forth 
aose of the eanr possible techolques foe 
fcorsecvin^ hot kater. Iiplesectaticn In aose 
cases reguices cfianges in building codes 
and/or new legislation. The report else 
«atlsates enecgy savlnga that vould result 
fros the soce pcciislng ene cgV^ conservation 
erasures proposed.i^ the topics discussed in/ 
this report iDcTude t.he following^ use 
pattecns of healed watecj watai heaters, 
their eff Jcieccy, how heat losf can be 
redoced, cedQcticn of tank siie, and cosplete 
electricity/^as shut cff foe pvcibdi when the • 
hose i^^DOccupied; how piping heat losses 
can reduced fcy Insulation, ceduced pipe 
•xxtilcit^r hieter theriosta^t setting, and by 
cosfcTfrtug hydconic space hifeting systees with 
dose»tic hot water systesa; hew hot water use 
for shonere can tm deduced; and how appliance 
, efficiency can be ispcoved. (39 references) / 
(GBA) ( 
Availability: ill* . » > 



flctch, J.J. 
Band Corp. 

'Address: Santa ftcnica, CA 90S06 
Besldential vatcc Heating: Fuel Censer vat i6n, 
Fconcsics, and Fi:bl.i<; (clicy 

Report Ho. B-ie98-HSl, 78 p- 
flay ' 

.Sponsor: national Science Fcundatlcr, 6amn Progcas 
Abstract: In the dnited States, cet^dentiai water 
heaters ccn*EUse lubatantial aicunts of 
electricity, natural gaf,« fuel cil, and 
ligueflcd petcoJeus gee |LFG) , also called 
bottled gas. The purpose of this study is tc 
^> exaslne pcstlble Alternatives that say reduce 

the aicunt of fctsil fuel based energy needelS ^ 
to furolsb resid^.ntial hclT watec. Two 
categories of a Itecna tl vee Vce considered: 
those that ceducr thecsal Iceses free the 

>. water heating syttes . and ' these tha^ reduce'' 
the noB-renewable energy regolresents of the 
aystes. The ecpresie cost or benefit of each 
seasure to the censusec is exaeined as a 
function of the ^cice of fuel, aliowing 
coppacijon of different fuel censervation 
approaches in tocss of theic life cycle 
costs. Pioaily, the potential cf governsent 
policy as. a too] foe iipleeentation of 
econoeieally beneffcial feel cecsecvaticn 
altcCDStivet is discussed. (2tt references) 
(aotb, fros susvary) ^ ^ 



VAHF Beecarch Poandation Inc. 
AddK'ss: leekviTle, 2C85U 

HoQsing statistics and Hoosiog Chatactexlstics 
Related to rnergi Ccntetvation in Tcact and 
-Non-Tcact Noeea FuAlt Ir the 1950-I96a Tiae 
Feriod 

B«fcrt sc. sp*20f3«, (2 'P- 
Sep .1970 ^ 
SFOnr.or: Pedeial Fni igy ' Adti oistr s t ion 
Abstcact: The analysis of eiiatirg national 

housiag atetistics fot leasing «o^ese, year, 
t'tpe, and charectecistics fcy region (where 
^ avaiiafcle) was osdecteke n ^. . . Ija Qrder to 
select cepcesiintative cJiaat*, sabdivision 
cbarecterietica, end Iccetion cf specific 
^ sabdivision. Isfcreeticn gatheced also 
X sought to detersine selected hcosing 
\ characteciatica cf the typical "trect** hoses 
\or subdltlaiOB toilt dating the 1950-1964 
period. Th^ io^ccsaticc getheced eill also 
b> os«d in evaliating aiplicability of 
'\ \ V . 



retrofit progress to the national snrkot. 
Tirra report is divided into two sM^ 
sections. The fleet, entitled NOOlVlia 
STATISTICS, deals with the nuaber <^Ihou8ing 
unite in existence fcos 1900 on. ItXxoces 
the cbronolcgical girowth of housing ^liK 
production sfter the depreasion of the 
tbiritiea, ducing world War II and through 
the hoaaing boos of the I950*s and 1960*8. ' 
Peccentage^ftfld absolute gains in housing 
units are cepcrted by geographic acea. ... 
The second lain section of the report, 
entitled HCUSlWG CHABACTBBTSTICS, deAls with 
the "typical" featurea found in aingle -fasily 
hoeaea. Xnfocsation is pceaente^ on floor 
ared, nueber ct atoti^s, foundation type, 
selling price, gacagea, exterfor walls, 
insulatioo, sppliancea, and heating and air 
conditioning eguipseot and foel. Changes in 
"typical" feattiree over a igoo to 1970 tise 
period are reported in tabular fore. Source 
saterial for HOdSlHC CNABACTEBISTICS allows 
ua to distinguish between characterletice of 
"all 8ingle-f asily hoftes" and "tcact 
single-faeily hoeea." (fros Introdaction) 
Availability: TIC 



lationa^ Acadesy cf Bngineecing - Rational 

Research Council, Integcated utility syetoas 
Board 

Address: Washington, DC ' 

Evaluating Integrated Otility systees 

BP-21007, HUD-FDB*77(2) , 130 p. 
1975 

Sponsor: TD..S. Dept. of Housing and Orban 
Develofeent 

Abstract: An integrated utility systee would use 
wastes (rejected heat, liguld sewage, solid 
waatea, etc.) froe the utility proceases as 
inputs to other utility services. A 
Departeent of Rousing and Urban Developsent 
(HOD) -pcogcis tcvieea the technical and 
econoeic feasibility of alternative systees, 
identifying constraints and incentives, and 
forsulating descnst cation strategies. 
Integrated aystese euat eeet cospetitive 
coats and environseotal etandecds while 
providing service Cosparable to conventional 
utilities. HOD has focused pcisarily on, the 
nodular Integrated Ctllity syatee (BIOS) with 
residential/cossercial appl icatioDs for 
individbal on-*site projects of 300 tc 1000 
duellings. ^ ather-tjpplicat iona would include 
urban renewal; eedical, univeraity, and 
etlitarj ccsplexee; Bational packs; resote 
recreation areas; and- e disaster utility 
systea. Desiced benefits include^ lowering 
energy conauaption end conserving natucal 
resources, alnisixing environaeatel iepacts, 
saving costs, ard isproving options for eore - 
flexible coeeunity developsent (with 
particular eephaaia on the needs of the 
poor), syatee deaigos, if poorly conceived, 
could reault it health and esvironaental 
haTerda and high operating coats. Present 
«IOS»a rely aclely on oil or gaa. (59 
referencea) (DCB) 
Availability: TIC 



Bational Acadeey c£ Sciencea, national Besearch 
Council, Asseebly of JKngineeriag, tnergy 
Bogineering Beard, Coeeittee on Adveaced 
Bnergy Storage syeteea 

Address: Washington, DC 

Criteria for. Bnergy Stocage BSD .* 

XSBB 0-309-02530-3, 110 p- 
1976 

Abatract: To iaveatigate the potential of 

advanced energy atorage ayateaa, thia report 
aaalyzes the eriterie (e.g., etorege 
cepecity; charge/discharge ^etes; replaceeent 
lifetiae; weight, voleae, or other phyaical 
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liaits: critical aifatr pacaaatcra: 
•nvicoDieDtal atacdarda; add acovptable 
capital and operating ccita) that thaae 
^•aergy atcraga ayateais vculd ba«« tc a««t ip 
ord«c to ba faiaibla fee coaaacdal use. Tha 
opportgnitiaa and ca^gicaaanta for ■tocoga 
ayateaa ace eiaeinad in; theee current and 
potentiel applicationa eceae: electric 
utilitiia, ceaidertial/cceaecdel 
applicaticni, irnduatrial applications, 
tranaportaticn applicat Icna, aclar-alectric 
ayateaa^.and fua^.or. raactoca. The OtS. 
aarket for electric vehiclaa, ueing stored, 
externally-genecated enecgy, nill depend gpon 
the intended use of the vehicle. An urUn 
•hopper-ccaautec cat aith ■ racge of 50 ailee 
eight be technolcgicallj poeaikle aithin a 
decade. A coepetitive, slectclc faeily 
<re^icXe with roca for fear to six passengers, 
having ■ 200-aila range end 55 eph speed, 
aill need 25 y«aa:s cr acceof BSD. A' - 
hybcid . vehicle, coabinitg stocage nith a 
conventional 9>iifclioe ecgine, light be 
coa«ecci4liied earlier. (11 ce^arences) (BTB) 
Availability: Pciot4ng and Eubliahirg Office, 
Haticnal Acadaay of Sciarcaa, 2101 
Constitutiori Ave. NN, Vashingtcn, DC 20*119 



National Acadeay of Jciencea, Maticnal Feseacch 
Council, coaaittcc cn>R<a8uceacnt of Bnergy 
conauarticn ; , 

Address: Vaahington^ £C . ' 

Knetgy Ccnaua^tion Rc£suceaei>t: Cata Weeds foe 
Public Policy 

116 p. ' 

1977 -7 

Abstract: rnergy cor.aoa(tioc data needs are 
identified, types of date that shoald be 
collected ace specified, and aethoda of 

■* collectinj) and ccgaoiiicg data for 
focaulating and aaaesxirg public policy are 
ceccaaendcd. Reasur«aect of energy 
consQsp^ion is c'oveced in Chaptar One. 
Chaptecs lao, thraa, and four cn the 
household, induatrial, and ccaaercial/service 
jsectora, ceapect ively , discuss data needed to 
aonitoc ard to acdel energy conaoaption. , 
Data needed for aasesaing gcvacoaent policies 
in all seetocs ace treated in Chapter five, 
which fc6Q8€a on data ccllecticn aethods. 

. (109 rsfecences). (6Y6) 



■ational, Association of hcsc Builders of t^e 
Onited States, Bonders S«rvicsa Division 
Address: 15th and R Streets faahington, DC 

20005 

The Builders GuJ(de tc Snecgi Ccosccvaticn 

«0"«in9 Center £ibtary ro. 130.03, 63 p. 

Abstract: The pucpose of this aanual ia to 

„ provide inforaaticQ tc.kcae builders on the 
relative effectiveness cf altecnate entfcgy 
conservation aethods. Ibe ia(act of the 
energy abcrtagea end price incceaaes on the 
aarketiog of new hoaes is disccsaed. in 
conaidering the deaign cf the hcase, the 
buildec shoald exaaine the baildlng aite, 
orientation, glaxing, iraolaticD, shading 
devicaa, effects cf building aass on energy 
conaoaptico, lighting, and besting/air 
conditiooi^Bg ayateas. Baterisls selection, 
Mhicb has s significant effect on the aaount 
of enecgy ccaaassd, is discusssd foe doors, 
vindoNS, insvlatipi, applisDces, end' 
heating/sir conditioBinq egoipsent. Good, 
construction techoigues (e.g.; in installing 
inaalstioh, redocing aii: infiltcation, and 
ae^ttherstcipping) ere Oaacrikad is crder to 
inaace that the design aethoda oaed to 
conserve energy are effective, solac energy 
and land aae plaraiag ace conaidered as 
long-raoge aolationa to the energy ^roblea. 



Appendixea include ttefolloaiog: Ret hods of 
Enecgy Conaecvation for the Hose Oanar; Heat 
. Loss and Hsating Cost Calculations: ard Heat 
Loss and Gain Calculations. (24 ceferencesi 
(BTB) ' 
Availability: Raticral Aasociation of Hoae 

Builders, 15th and R streets, Bff« Nashington* 
DC 2000S S3450 



National coal Association, .Cconosics and 

Statistics Division ' ^ 
Address: 1130 Seventeenth St., Raahington. 

D.C., 20036 
Bituniebua Coal Data 

Annual, repoct, Taacty-Third (1972) Edition, 137 
p.: Taenty-foutth (1973) Bdition, US' p. 

Abstract: These reports provide basic data about 
the O.S. bituairoua ooal industry and related 
. industrial and energy segaents of the 
economy. Tables and gcaphs are pceaented 
under the follcaing sain headingat Salient 
Statistits; Production: Nanpbaer'e Safety: 
Rachinea t Ffficiency: Clesning, Crushing t 
Drying: Value % Prices: Coal Rarketa e 

^ , Stocks: Coke e steel; Feserves: snd fnergt 
production e fuel Use. (RPG) 

Availability: Rational Coal Association 



National Consnacr Beseacch Institute 

Address: Wasliington, DC 

Proceedings of the Enecgy Research and 

Developaent Adainistration Confecence on: 
Cogenecation and Integrated Energy/Dt ility 
^ y st ens 

Beport Ifo. COIlf-770632, conference held on June 

3, 1977, Washington, DC, v. p. 
1977 ^ 
Sponsor; Argonne lational Labocatory: Enecgy 
Research and Developsent Adsinistration, 
Division of Buildings and Cossunity systess 
Abstract: Rany descciptions and tecss have 

evolved over the past few years to describe 
various applications of the basic idea of 
cosbined heat/poaer systess. The two sost 
cossonly applied teres used today are a 
"Cogeneraticn" and "Integrated Energy/Otilit y 
Systess. cogeneration has been pcisarily 
associated Kith indast cia l processes, ehi le 
integrated enecgy systess have beeh priaarily 
associated with re.sidential and cossercial 
applications <;c vith district heating of 
large aetropolitan areas. The conference aaa 
conceived to fccing the tao ideas together as 
such as technically and econoaica^ly 
t>ossible. An atteapt was aade to broaden the 
scope and integrate the tao concepts, 
establishing a very Korkatle basis for the 
• utilization cf both in the perrorsaoce of ' 
, .pcoviding utility services to indnatrial 
applications and population centera. The 
resurgence of cogeneration evolves through ' 
the efforts to aaxiaise the use of resources 
in the Onited States tpday. This forua, 
brought together for the first tiae soae of • 
the aost proainent individuals associated 
with the concepts o^ cogeneration, coaaunity 
energy aysteas, and integrated utility 
aysteas. (f cos Snaaary and Conclusions) 
Availability: MTXS ' 



Rational Enviconhental systess Contrsctoca '\ 
Association 

Address: 1501 Rilson Blvd*, Arlington, ?a 32209 
Load Calcnlaticn fcr Besidential Rinter and 
Snaaer Air Conditioning ' 

iSS?*^ ^' Third fdition. Third Printing, «a. p. 
Abstract: Thia aanaal c^pntains practical 
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« procedures tot calculating heat lose and heat 
gain in residential striicturei. Heat loss 
aiyt! heat gain luet be calculated foe each 
coov befoie «qul(aent cBn te selected and the 
duct syateB designed. iccurate design data 
and logical, et«F~^y^^P ca^culatlco 
proceduces ar« Included. The sections o£ the 
■ anual deal with tho^follovlng topics: 
neaiurlng for hcot tram liealco ; factors 
which atfect heat loss; heat less of a 
structuc.e; duct beat Iocs; beat lose 
calculatlcn procedure ; lactors whlch'af feet 
heat galo; heat gain cf tbe stiucture; duct 
heat gain; heat gain calculaticn prccedure; 
and paps and tables. Titc appccdixes consider 
hoM to calcalatB heat transtec laltipllcrs 
and hew to detersine shsded and unshaded 
glasr areas fo^ heat gain calcclaticn. (NPG) 

Af suability: National Envlicnsental Syttoes 
Cont racto cs Assccia tlcn f € . OC 



high toBporature solar energy and 
desonstratlng a- solar-pouerod , ' 
thersal-storagc car for short trips. Areas 
Included in this report are ao follows: ' 
total energy systes for sing le-f a slly 
d veiling ; ret rof it\ house; low«-onergy 
structure (LES) Osing Dynaslc Insu lation; ^low 
energy houses (IBH) ; farther-ters solution 
(storage-solar) ; control houses; claatcc of 
- houses; shopper^coBBUter vehicles; lapact 
analysls-soclo/cconoeic apprilance 
energy/cost/rate structure; life cyclu cnecgy 
analysis (LCBA) • Each of these are&s is 
considered in ter«s of backgrouo^, ^als, 
approach, critical areas, and details. The 
key to the progras Is a **tctal energy 
systeas," In which all energy needs are 
provided at th« dwelling. (GRA) 
Availability: NIXS 



Naval tfeapcns Center 

Address: China lake, Ck 

A Eroc^raB to Evaluate and Dcionctiate 

Conservation cf Fossil 7uel Energy for 
^ Single-Faeily Dwellings 

Feport »<3. EB-2<45C6<», FEA/0-75/529, 15 p. 
JuB .1975 

Spcrsor: Federal Energy AdBlnlstratlon/' Office of 
Energy Conservation and Envircrsent, office 
of Analysis, Evaluation, and systeos Studies 

Abstract: A prograr is outlined, which will- 
desonstrate reduction Ir 0. S. fcssll'fuel 
energy usage^ particularly residential, 
shopping, and coesutlng. Gcalt Include: 
coBblnlng sere efficient energy use with 
low-energy structures tc desonstrate that 
fuel conaaaption in sing le^f a ■ lly dwellings 
can be cut at least in half; reducing fuel 
consuBptlon fcrther; where solar flux is ^ 
adequate, replaclrg use cf fossil fuels in 
the single- fafi ly hcae \ith high tesperatuce 
solar energy; and descnt tratlc^ a 
^oj^ar- powered, thersal-.storag,« car for short 
trips. Areas Included in this report as as 
follows: total «nergy syates fcr 
- slngle-fanily dwelling; retrofit house; 
low-energy structure (LES) uslcg dynaelc 
insulation; lew energy houses (lEH) ;^ > 
fartber-ters solutici; (etorage-solar) ; 
control houses; cluster cf hcutes; 
shopper^-ccsBUter vehicles; ispact 
analysifl-socio/econoBlc ; appliance 
energy/cost/rate structcre; and life icycle 
energy analysis jLCEA). Each cf theae areas'^ 
is considered in teres cf background, goals, 
approach, critical areas, and details. The 
• key to the prcgcss is a "tctal energy 
'systes," in which all erergy n«eds ate 
provld<d ^t the dwelling. (G8A)' 

Availability: Rlis 



Nival weapons cinter 

Address: China 'Lake, CA 93555 

A (rogras to Evaluate and Desonst rate 

Conecrvatlon cf Fossil Fuel ' energy • for 

Siogle-Faslly Dwellings 

feport Mc. PB-2«5C6<I, FEt/0-75/529, 72 p. 
Jun 1975 

Sponsor: federal energy Adainletr atlon , office of 
Energy Conservation and Fnvlrcteent 
^ Atatract: This report outlltes a pircgrae which ^ - 
will deaonstrate reduction in Onlted States 
fossil-fuel energy usage, particularly ^ 
Cesldentlal, shopping atd cceautlng. Go^ls 
inclade coebinlvg eore efflclert energy |use 
with lev-energy etrnctaies to deeooatra te 
that fuel coneueption ir aingle-faaily 
dwelling* can be cut at l«a9t it half, 
reducing fuel ccosnepticn foctkec, and wher^ 
solar flnx is adequate,. rapl4€lng use of ^ 
fossil fuels in the si^qU'^ti^ilj he»* vl^lk 



Nelson, J. P. , I 

Pennsylvania siate jOniv. 

Address: Onlveralty Park, PA 

The Deaand for Space Heating Energy 

The Review of Econoalcs and Statistics. LVII{a), 

pp. 508-512 (Bcv. 1975) 
Nov. 1975 

Abstract: The deaand fpr sp<)fce heating enorgy is 
analyzed using cross-sectional data by state 
for 1971. It is found'that price is a 
signiflCQnt detcrainant cf deaand with an 
elasticity of approxlaately -0.3. this stifdy 
^glves attention to: 1) d iscriaination aaong 
^alternative functional foras since average 
price data rather than aarglrt4l prices are 
used; and 2) Identlf lcatl6*n of]>alatlonshlps 
that depict the trade-off that exists between 
energy inputs and housing constructiori and 
insulation eaterials. Price increase^ for 
spuce heating fuels would have a rationing 
effect on .energy use, especial ly . for th^ 
lon^-tera. It la eapbaslzed that, for an 
equivalent degree of winter coldness, energy 
consueptlon rates will be higher in the south 
due to less ccstly construction standards. 
Both, southern and northern parts of the 
country can ccceerve energy by Increasing 
insulation. Ihe relationships derived in 
this study aay also be applied to noa-aarket 
rationing (e.g., lowering theraostat 
settings). (20 refarenceS) (BT6) 



Nelson, L.N.; Tobias, J. B. 

Honeywell Inc. { 

Address: flinneapolis, nti 

Energy Savings in Bcsidential Buildings 

ASHBAE journal, 16(2), 38-45 (Feb. 1974) 
Feb ,197a 

Abistract: This is a report of energy, savings 
available in hoaes. It is based ou two 
analog coapnter studies which exaalre ^ 
different lethods of reducing operation costs 
of residential heating and cooling systeas 
through the uae o^ air econoalzers and attic 
ventilation. An air •conbsizer is designed 
to Introduce ^Ir froa the oatslde« when 
outdoor teapvzature.'.and rel'atlv^' hualdlty are 
within prescribed ilalts, and clcculate it 
Indoors when the theraostat calls for 
cooling. Thla cuts down on coapressor 
operating tlac. Soae of the paraaeters ^ 
iocluded In^the sodels are building 
specif Icatlona, such as insulation, vindoii 
glazlug and area, and ty(>e and capacity of 
■■^ air conditibulDg and heating systaas; air 

infiltration due to wind velocity and outdoor 
teaperature; relative haaldlty due to 
; iofiltration of outalde aolstnre and that 
generated by Indoor occupancy; and weather 
conditions ^or 8 cities representing a vide 
range of geographical and cliaatic 
conditions. (CCH) c ^ 
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Ne«,. tl.R. 

Tennessee Talley Autborlty " 

Addcess: Chattarooga, TH • 

Th« Otilitf Lobkji.at Load Pccfllea cf 

All-Ilectcic Bandings « 

Pa(fE preflgDted at Rational Electcic Heating & 
CoafcEt Systea^. ti'positlcn, session on Load 
Study and Ecoooaics of Electric Space 
Heating, Atlantic city, fJ, IS p. 

Hac 1972 

Akatcact: The purpose of tbla papei is to present 
hourly lead profile data on the day of the 
suaaer peak and co^the day ot the winter peak 
for 10 coaaercial buildlcga located in the 
city of Chattanccga; present backgrcund , 
inforaatico on these balldinge ; .and drav^ 
concluiions frop the data relative to the 
characteristics cf the individual building, 
reasons for differences aaOng the buildings, 
an-d the' effect cf such tuildinga upon the 
systes. (Kuth) 



Nevaan, D. K. ; Day, C. 

Hashingtco Center fee Retropclltan Studies 
The Aaerican Energy Cortsuacc 

Ballinger Publishiii4 Cc/, Caabridce, HA, 30a p. 
1976 ^ > 

Sp</iifior: rord Fcu.ndatiOn, Energy * Eclicy project 
Atttract: To det^raine ho« Lcaschclds use the 3U 
per cent of naticnal energy (33 quadrillion 
. etu's In 1972-73) that gyea fck personal 
energy heeds, the autjibcii ccndacted a 
national xaaple survey cf.!l,50C households 
and d separate a-uuvey of the utility 
coBpaniea that served tbek.^ ... For the 
study the reseaccbecs svrj^eyed households in 
four incoB«H0roups: the pt^cr, kith an average, 
inccfe cf orly $3,500 per household (70 per , 
cent of whoa had incorer belcv f3,00Q) ; the 
lower-aiddle, with Inccies belcb S12,000; the 
upper-Biddle« falling iif the ) 13,00.0-S1 6, 000 
- t;^ncie; add the well-otf h^d average 
, it)ccM8^of S2a,5CC. vHoii' those j^aailies used 
ener^ and albat .it cost ^ae deterained froa 
the actual ticot** pt the 12* elect ci6' apd 
"•na-toral ^a^ iit^^itY ccapanies eeriring ^tfie ^ 
households thai, part if i J ate d in ^be' survey. 

Ohe.of. 4hc tiiidy^^ aa Joe . f Infliflgs is 
that th^ Bojrel idjiey faAilieB /6aVe,^.''the; aore . 
energy they; (Ue^^.cir^gACd less .ot' any 'Other " 
condition. ... Th^* seccnd.VaJcr flhdirg of.-* 
f the study is that alacst- all -bcosehclds have 
their choices liaited fcr tb^Buin the ao^t. njv*: 
energy -related features cf the^ir hcees-Tth'e'. 
design, the furnace, and. the vater heater.. »^ 
... The nuafccr cf appliances: in a- hoae is ' 
chiefly iaportant as an indicator cf total 
energy cdtfsutfticn. The ether isportllgr 

area of pecscnal energy use is 
transpcrtatlon. ... (Ope conclusicn) is / 
that househpld:^ ^y theaeelves aay be able to 
play onl7 a sodest role In encxgy 
cdnservat ion.^' ... The data collected (are 
used) to examine energy use ir terae of 
housing a nd^ocnstruction« tcancportation, 
life-styles aed incoae, utility pri/ces, and 
energy use by race. A separate chapter, 
vritter by villiaa J. Kcuvant, takes up the 
iftflue of ffPcople, Energy, and Icllution,'* and 
a closer look at the lives cf feveral of tbe' 
fasilics in the survey I'r provided by Toa ^ 
Kelly in "The Way Soae People live.** - ... 
The fiqal chapter is devcted to 
recosBcndat iofls fcr puj^lic policies that 
W'oold be Bore energy-vise, in. rational as 
veil as Individual terBS.-(40; references) 
(froB publisher*B su^eaiy) ^ 
AVBilability: S!.9S paperback/S 15.C0 hardcover 



How Households Dse Energy 4. 

Part of 1976 U.S. Agricultural Outlook: Papers 
PreseAted at the National Agrlcultur&l ^ 
Outlook Conference Sponsored by the O.S. 
Departaent of Agriculture, ^eld in | 
Washington, DC, Nov. 17-20, 1975, pp. 3!a-368^ 

1975 

Abstract: Encrgy^policy alaed at lowering 

coosusption should take into account that all 
households are not alike in their energy 
habits, and scasures to restrict 
overconsuaption of the rich can lead to 
hardship for the pcor., TMo national sanple 
surveys— one of households and the other of 
electric and natural gas utilities — wcre^ used 
to Batch the aaount and cost of ehergy 
consoned with the characteristics of the 
households. Trends indicate a shift .to 
single faaily dvelllags with fewer persons 
per househcld and an increase in 'energy 
consosption with higher Incose. Since 1973 
there has. been an increase In oil use and a 
decrease in gat use for heating, 4.nd a 
substantial decrease in central air 
conditioning, the largest gap in 
iocoae-related consuaptipn is in the use of 
the autcsobile. fiecosaenda tiotta include A 
prograa of loans and subsidies (or low and 
siddle-incose housing, elialnation of 
exclusionary zcning, flat^rate structure with 
peak-load pricing for electricity, and 
coordinated energy policies designed to raise 
' housing standards and increase* efficiency of 
construction, appliances, and autoaobiles.' 
Taxes based on car weights are urged. | In 
results of a 1973 qifestfonaire, aost 
households at all incoaes preferred 
increasing enejigy supplies and using less 
energy to higher prices and lower population. 
(DCK) 



Nicholas, p. V' 
Pred^ Nicholas Inc. , Consulting Engineers 
.Adiilre«i3; * 750\S0utij -Atherton St. , State College, 
- ■ ' ■■ ' ' PA ^ .16801. _ ■ 
' ElectrLc^li/'Keated Buildings Coapated With /.* 
•* V'^.'^ "'.oss^^ Heated Euil<5ings,. 4n. Bapirical 

- 5t^<a,y ot Energy Osage '\- '. '■ ' ' / 

'^K 0 . ' ' - 

■ ,f«4y^M;5t72t' . • ^ ■• :■ . y,y -r. 

ccaparet'ive total raw or source 
' t *, \ ^^^tf^,ijz^<^\xXz%m^tits\^t apattaeat houses and 

f heeted -and cooled either 

" ^V'^'^Y^A .^^>l<«^t fossil' fuels were 

^; '-^* ■;-^,4f4;^ir.^iri^d ,in;.tiiis ieapirical study. Records 

oil, and/or 

^* . >'^r^^ - ^onk^a-ptions of 73 residential 

^' v Vy/^ Jl^nd; 5*6, c-ctrtaeri^ial buildings in Wew York, 

>y " I. Mfssat/hutf^ttsV and Connecticut were analyzed. 
V*" "The results indicAted that electxlc heating 
results in a reduction in source energy 
reguireaen ts. (HPG): 



northern States Power Co. 
Address: Hlnne^polls, HN 
Study of An AllrElectric Office Building 

1M p. : ' ■ 

30 Nov 197C '-'^ ■ ' 

Abstract: This electric utility conducted a 

four-year study' of electriqity.cpnauaption in 
their new office buil^dlbg. Os,ing 20 sets of 
aeters, they have accuaul^ted nM-aerous data 
which have teen tabulated *a8 kwh consuaed and 
kw deaand for each of 16 kind^ of service 
(e.g., hot water, elev&tbrs, etc.) and each 
ot 49 aonths of service betireen Noveab'er 1965 
^ and Noveaber 1969., (OLC) 



Veaaan , D^X..: Day, 0. 

Project OD Bace and social Iclicj 

Address r Hash ington, CC 
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0*Hara, A.C. (Chaic»ar) 

N«« lock State, Office of Gcaeral Scctlces 
Bisect cf Ad hcc Co>iitt«e cn 'Eo«t5j Effici«Dcy 
in large euildio9£ 

210 p. I 

7 Hac 1973 1 . 

Sfonfior: Mo.v Yoik State In t «tdepat t lent al Ftwlj 
and Enecgy Cciaitt-ee 

Afcstract: ODvarraatcd aaoQots of etecgy ace 

vasted leach year Itr prctiding aajor public 
■nd pritately ownid buildings ^nd the desired 
enrioroaeot ulthln tbea. lajpccved design, 
construction, and aalnterance and 0(:eration 
can sate significant aaconts' of energy * 

. Mithout Ufapairacnt of these (recesses, 

thrcugbout the life cycl6 of these buildiogs, 
arbitrarily established as 50 years. To 
successfully attain the afaote energy 
corser f ation , increased cooperation and 
coordination ascng cvoeis, dsalgaerSf 
contractora* Maintenance and oFcrati'on * 
personnel, lakor« aod^gcferoaertal ageocie^. 
will fce necessary. By lipleaeoting all of 
thd reccssendaticns ccotained in thi£ report 
during the, life cycle cl a larse building, ^ 
the result ni-ll te a reduction in energy, 
consus(:ticD. of scrp than 50 percent. , 
Therefore, there is great potential for 
energy conservation in large buildings, Mith 
the accospanying significant benefit of 
dollar savings. (Auth) 

Availability: New .York State Public Service 
Cossission, 44 Holland Ave., Alkany, HI 



.'^Poci'^ic Gas fi Electric Co. 
VlSleeldent ial Electric Space Heating, toad Research 
Projjcct 

< 92 p. \ ' , 

flar tS6l 

Atstract: The purpose of this survey is to 
dctcrsin« the kv d«sand and kub use 
' ^chara«t€ristic6 cf the costcaers* electric 
space hjjating circuits. A^ sa jcrity of the 
test hoses ws3 heated Vvith res icta nee- type, 
baseboard units, auppleaented by radiant vail 
or ceiling unit£. Ihe.fceatiog circuits in a 
representative sasple- ol electiically-heated 
fresistance'type ) single faaily 'duelling 
units were Measured by cecordirg devand 
■eters in an actual field test. <Auth) 
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Pilaris D. A. 

Oak-Ridge National Laboratory, ORNl-HSP 

EnviroDsen tal Frogras 
Address: Oak Bidgtf, TN 37030 
TS« Energy Conssrvatioo Potential of Hintoc 

Thersoatat Beductioos and Night Setbacr 

» * 

Report No. CBIil-llSf-BP-80, , 27 . p. 
Peb 1975 , 
Sponsor: National Science ,-Poundat ion^ BANH Progras 
Abstract: Space heating regoireaent^ for a aodcl 
hose have been calculated for sevetrl 
locations and therapstat settings. The 
energy saving's for reducing thersostat 
settings and fcr furtlrer r/educt'4pns during 
the night' are given as a /function of heating 
degree days* Ihe pcrcen/tage .savings fcr a, 
particular ther^stat r^uction are greater 
in silder clisates than In sore severe ones 
but, for siiilar house design, the abaolute 
savings are greater in the sore severe 
^ cllaate. For cxaaple, the savings for 

reducing a thersostat setting fros 73 degrees 
P to 66 degrees F in^ (linne^polis are lUl 
cospared to 32K in Atlanta. However, for 
sisilar houses, the absolute savings in 
(linneapolis are sore than 50% greater than ijn 
Atlanta. The gnestion of thersal ccafort at 
lower environsental teaperaturea ia . 
discussed. The use of blankets and aV 
.clock-actuated thersostat can 411'eviatt? such 
of the concern for thersa;L ca»fort when 
adopting night setbacks The&ecoiU3sic 
feasibility of inatallinjg such a device in a 
centrally heated hose is' evaluated. At ' 
present fuel ^prices, the payoff periods for 
installing a clock-actuated thersostat are' 
short for all but the warsesi^ clisates. As 
energy prices increase, consuaers will change 
their tehavicr to decrease energy nse.- Th^, 
total O.S. energy budget could be reduced by 
«« If hoses typically heated at 72 degrees F 
were heated tc 68 degrees ? in the ddytise 
aod to 55 degrees .F at night. This reduction' 
is equivalent tc one-fourth of the O.S. 
isported petrolKua. The iapact of an ' 
increased winter peak deaand on electric 
utilities due to the adoption of night . 
setback is diacussjed. TKls potential probles' 
is very dependent upon the degree of utility 
interconnecticns. Also, if an individual 
sisultaneously reduces the day thersostat 
setting when adcpting night setback, the 
increase in p«ak heating deaand will be 
inaignificatit. (anth) . > ■ I 

Availability:^. Nllf 



Peck, A,E.; Dcering, O.C., III , 

Purdue Univ. 

Address: Lafayette, IN 

fcluntarisr and %iic4 Besporse: Ccnsuscr 
Feacticn to .the Energy Shortage 

Bell Journal cf Ecorciics, 7(1), pp. 287r292 

(Spr. 1976) , 
Spr 1976 , 
Abstract: In the winter 1973-1976, households, 
using natural gas and lignid petrolebs gas 
for beating were ccnfcorted by quite 
different price situaticrs, thcogh toth were 
subjectsd to social pressure tc conserve 
fuels. This p^per exasines data frca a ' 
saaple cf these bousehclda ever a three-year ^ 
V p«'riod to test the hypothesis that sosething 
1 sore than a. naticnal cocaerv'^aticn prcgras is 
needed to create desired changes in 
consnspticn patterns. 1b« resoles show tha^ 
the natioosl cons^rvaticn sthic was not an 
€ffe5;tive ind<iceient to change significantly 
hoQseihold fnel-use efficiency. Households 
did sake significant adjustaents when, in 
additicn to the conservaticn Policy, they 
confronted higher prices, (sctk) 

\ ■ - • 



Pilati« D.A. 

Oak Ridge National Laboratory 
Address: Oak Bidge, TN 37830 
RooB Air-Conditiocer Lifetise Ccst 

Considerations: Annual Operat ing Hours and 

Efficiencies « , 

Report Ho. OBIIL/MSF/EP-85, 29 p. 
Oct 1975 

Sponsor: National Science Foundation, BANN Progras 
Abstract: The annual hcurs of air-conditioning' 
coapressor operation are calculated for t^Q 
types cf use: (1) a house that is naturally" 
ventilated to tesperatures between 75 and 78 ^ 
degrees F when the outdoor teaperatare and f 
wind speed will perait, and a^r conditioned^ 
at 78 deg1:ees< F when required, and (2) a 
house that eeaains ' closed-np and Is air ' 
conditioned at 78'degrees F. For the 10 - ' 
cities Investigated, coapressoc^savings froa 
natural ventilation, ranged ftps 121 in ' 
Phoenix to 731 in San Diego. These results 
are generalized to estisate the 
cospressor-opsrating hours for' any O.S. 
location. Cotential purchasers of air 
conditioners can use this inforaatlon to 
estisate ^heir operating costs. The 
variation^ of an ait conditioner's energy 
efficiency ratio (PEB) with outdoor , 
' conditions is given. For units having 
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coDtinaoaily dpeEatioQ la^9, tk« ebp 
d«ccca8«s d ivMticftll^^a^ ■ildar oQtdooc 
t«aFccatuc«8. Pec •zaa'rl««, a high •fflclenej^ « 
, tod*! is ihCND tc BQffec a'a09 daccMS* in 
.' BEt when tfi« cotdcor teiF«catat« la 75". 
dsgceea P cca{iac<d to ttst ahvc t*a(«catoc<iB 
«c« in tba ICM 90*a. Saa^onal IEBm ace givan 
for foor units in 10 citiaa.- Qoita aith 
contiDQcualy opecatlng circulating fans hava 
EBBs that avaraga 8«5V kalcv tka naaaplata 
TSlQc. Por th* citiaa and fodc unlta 
law astlga tad, tba osa of an aotoaatlc 
. circulating fan th4t cnly cpvcatas during tha 
cooling cjcla Mculd^lnccaaia tha RED frca' 12 
T to 301 ovar an identical unit using a 
continuous fan. If axiatlo) rcca a^r 
coftdltlcnara vaca coovectad .to autosatic fan 
oparatlon, about 4.4 fcllllcD kilovatt hours 
would fca aavad lo 1975. (auth) 
Availability: IlIS 



y^JPcvall, P.J. / 
' O.S« Dept. ct Coaaacca, National Bocaao of 

Standards, Bulldlrg BnTicooaanI Dlviaion 
Addrass: saahlngton, tC 20:Jil 

Tha rtanchaster, Eipariaantal Energy office 

Bolldirg 

Barort No. coiiP'-7a03fQ* 1, pcesanted at the 
^ Sealnat on ^Ena^c^y Ccnevcvatlcr by Cesign," * 
held In Orlando. It, Ha€ch 20-21, 1974, 14' p.; 

.1974 

Afcatra<:t: An office fculldlo^ Inc'toc (crating 
In^ovat ive-' anergy ccnlsecTlng ^esig^s, ' 
techniques, 'and* egulpvect vaa constructed in 
llanch^ster, N.lf. The use of , ar coapaterlzed 
aathesatical aodel to dcterel^t^ tharaal 
response anO energy ccncuaFtlcc In the 
• bulldic^ ahOMed a 53t redbctlon of energy Cor 
heating and lighting iiltb the cen^ design. 
Details of cocf» nail, and flocr. constroction 
and teafera.tare control syatesa are provided./ 
' Total. anoual energy confUSFticc In the De«^ 
design fcuildlftg nais 6.18 bllllcn.Bta coppSTrejl 
' ^ to 13. is' billion Btu for the bate boiXdingyi^ 
The saea oospari'son is i^de ic OrlaDdo> 
Plorlda With the annual ooosua{tlon lowered'^ 
froa 8. 15 billion Btu tc &.95' killion with 
* the ne« design. Operation of the building 
Mas planned td use ainiiua ehacgy. alth 
custodial MOtk done daring regular «iork 
hours, and proTlaions fee loaecing and 
turning off aguiptent. Vollow-up ,of eaployee 
reactions la planned. (CCK) ^ 
' ATailability: TIC 



Statistical Tables Belating to Incoaa, 
Eaplbyaent>; and Production, (6TD) , 
ATailability: GPO S2.90, Stoct Ho. ^ 
OltO-000-00376-2 



Ouinn, R.S., Jr, 

Tennessee Univ., College of Engineering f 
Address: KoozTllle, tM 37916-^ 

The Effect of Increased. Capita 1, tzpenditure as a 

Ret hod of Beducing Electricity Deaand for ifot 
< Vatar Geoeratloo in a Rev Hoaa 

Thesis presented to the Graduate Council of the 
) Dni^eraity of Tennessee ih partial 

fulfilXaeot of tha regulreaents for the 
-.Degree df Raster of Science, 125 p. 
Aug 1972 

sponiaQr; Oak Bidge National laboratory » QBHt*-llSP 

BoTlronaental Erograa / 
Abstract: The purpose of this study was the x 
ioTesYlgation of possible aethoda of reducing 
electrlci|^y deaand for, hot vatar generation 
la a residential systea. The three concepts 
considered for the accoaplishaent of this 
- - objective were: 1. The ^e^lgn ao'd 

installation of a siaple heat exchanger to 
^ utilize elevated Aeaperajtu res. In the attic t<^ 

preheat the Incoaing valTer; 2. The 
insulation of all exposed hotVjater tubing to 
reduce heat losses between tke water heater- 
and usage points; and 3. The installation 
of additional insulation to the water. heater 
to reduce stand-by heat losses, Por each 
concept in vestigated*, appropriate heat 
transfer theory was applied to pstiaate the 
annual savings of energy obtaineii. The 
t \ results of the heat transfer calculations 
■/ were coepared with siallar results published 

in the literature, v estlaate was obtained 
of the installed cost of all additional 
^ aa^erial into a neKT' hoee as it was built. By 
coBparing the annual savings obtained with 
the Initial capital investaent, taking into 
consideration the^-tiae value of aoney, the 

ty- ot-^aiLC&^pjncept kITs 
detereloed over a range of electricity rates. 
(Aoth) • 



Bappeport, R.; lathu, P. i' 
OBinion JBeaearch Corp. 

fl^dress: North Harrison St., Prlnpeton* NJ 
Conservation of Energy in the Roee. Highlight 
Report. voluae 17 



Praaldent of the United states ^ ' 

Executive office of the Preddont 
Address: Washington, CC 20!Q0 • 

Bcoooalc Report cf the President, Iransaitted to 
the Congress Jacaary 1977, Together with the 
Annual Bepbct of the Coancil of Econoaic 
AdTlsera 

3C8 p. ' . ' ' 

Jan 1977 

Abatract: The first part of this pablioatlon ' 
contains the )IcoDoalo Rap'ort of tlie 
President, which brief ly revieta the econoaic 
oondltlona of 19^76 and dlsoaaaas econoaic 
/ poLioies (e.g^, tax' redaotloaa, international 
^developaenta, energy policy, and regulatlod] 
refora). The reaalnder cf the' pabl icat lob ' 
'contains the Ancuel Bepcrt of the Ccancil^o^ 
Bconcaic Adaisara, which is organized into 
these chaptara: (1) Eccnoaic tolioy and 
OQtlook, {2% Eooisoalo B€alaw of ^976« (3) The 
■ World Econoay ic 1976, and (4) Policies to 
iBcreaae Supply. Over 35 teblaa.ara 
provided, including Table 10 on C^aogea in 
Selected Price ^aaaacea,'^ 1973-76. Tvo » 
appandlsea coBtein (a> avBeport to the f 
Prealdant oo the Aotlvitlea of .the Coaooil or 
Boonoaic Advlfera Daring 1976; and (b> 



Report Ho. PB-2S462e, PEA/D-76/27a , 8 p. 
Sep 1975 

Sponsor: Federal Energy Adainistratlon, Office of 
Energy Conservation and Envitonaent, Office 
of Rarketing and Education 

Abstract; One of a seri'es of studies, 'this report 
deals with general public behavior and 
attitudes toward energy conservation. This 
^ ' voluae reports that eiren though the Pederal 
\ Governaent has been recoaaending that people 
turn their thervostats down to 68 degrees P 
during the day and 6,0 degrees ? during the 
night, aost Aaerloans did not do so daring 
the winter of 1974-75; nor did they intend to 
do so during the winter of 1975-76. One 
reason is that the Pedecal Governaent is not 
seen as a good source of advice on how to 
save energy in the hose. Ranj people (42t) 
believe that personal conservation efforts 
can have great iapact on total energy 
oonsnaptlon, and two oat of three believe 
they presently are doing everything they can 
to save energy. (GBA) : 

Availability: mis 



Beal Estate Research Corp. 
Address: 1101 I7th st. RV, vashington. 
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Xnccntitila foe Knccgy Cooiccvatioa in 
nulti-r«all7 Bouilng 

llapoct He. r EA/D-76/1 16 , 196 p. / 

now 1975 

Sfcnsoc: r«d«cal Energy Adiinistcation, Office of 
Bnergy CoDseciietlon and lovicctMnt, Office 
of >fiuilditiga Pccgcaee 

Afcatcact: Relatively little is kocnn about the 
chacacteciaticB of the eulti-faeily bcuaing 
■acket, particularly afl they relate to energy 
consuaFtion. o*}« ^ur^oMQ of tbis study, 
then, ia to develop iDfcr«atioo about the 
■ultiof aaily bouaing aacket, aa a partial 
reaady cf this lack of data. Inotber purpoae 
ia to define the (actors that deteriine 
present petteriia of enetgy conagaption, 
including praaert incanllvca atd 
diainciiotivefl to conaeri aiicn. A third 
purpoae is. to outline, evaluate, and develop 
strategies that .sight t< uaed tc prcaote 
energy coraervation in the aalti-faaily 
reaidential aectcr. (19 references) (froa 
Introduction and (Over via«) 

AveilAbility:, iilis 



Bedding, T.E. 

aationa'i Aaronauti'Cs and Space Adaioistratlon, 

Lyndon B. jcbasrn Space Center, Drban Systeas 
Project Office 

Addiesa: Hcuston, TX 

Application of the Integrated utilities Concept 
to Coaaonit y-Sisa Devalcpaenta 

Paper preaerted at tbi? **9ib Interatfciety Energy 
(fonveraioo Ingioeeriog ICcnferacce,** hold in 
San Francisco, CA on August 26«30,» .1974, 
pp.(l93-<l9e 

1$70 ^ , 

kfcatract: I'be National Aetorautica a^ Space^ 

CAdjilnistration aiong aitb ctbat governaent 
M^knciefl is coodocting a project entitled 
ly^j^JOS (nodular IntegcatedL Utility Systeas)" 
flpcnsoced by the Departfi^nt of Bousing and. 
Orban Oevelopaent . T^e ,niOS ccncept coabinea 
th« utility services cf electrical power, 
heatieg ard' ceding, «a ter supply and 
wastevater treatacot, ard aclid waste 
B^nageaent ir.to a single, local plant while 
cpifatfTving energy. T4ie cbjective o£ the niOS 
project Xa to d^abnstratc the technical and 
econcaic feasibility cf this ccncept. As a 
part of the conceptual design study efforts, 
NASA 'baa investigated tke applicaticn of the 
niUS concept to a ccaeunity aodal. The" aodel 
ia fcaaed upon a ^O~yoar growth pattern to 
achieve a population of 110,000 people. The 
coaplete coaaupl^y conaista of a central 
busineaa district with seven aurrouodlng 
villages. l%o different niDS installation 
optional are defired. A ground rule of tb^^ 
design study was that barduare aelection be 
, liaited tc **airticles cf coaaercc.** Bach niOS 
installation iofcludes scltiplc dieriel 
engine^ genera tor onita aith jacket nat er and 
ezhaaat gas heat recove ry,- stolid warste 
incinerators Vlt^h heat teccvery boilers, 
optiaixed spaca beating and coding eqaipaent 
inetailetiona, ccabined biological and 
phyaicel/^haaicel waateaatat tceataent, and 
auperviaoty and local ccatrol ayateas for 
each inatallation. Sack niOS design option 
is evaluated r*letiva tc a convantional 
utilities ayatai^ approach. Ccaptrad to tha 
conventional aybtca. Hies aner^y aa«inga wore 
38%, wetar aavings 179, affluent reduction 
179, end ^olixS waste lead redaction 80f. 
(aatb) ' ^ ■< 



Reed, B.C. 

taias Goveraorie Energy Advlao^y Cconcil; Texas A 
t H Opivarsity, Ccll«ge of Architecture and 
• EBvironaental Deaign, Beaearcb Center 
A^dceass TGfAC« Office of t^e LieotenaBt 



Qovernor, Capital Stat ion, Austi n, TZ 787 1 1 
Tbe lapact of and Fotontial for Energy 

Conservati on Eractices in Ilosident ial and 
CoBBQtclal Buildings in Tex^s 

Report Wo. PB-2a3323, IISP-BA-H-7tt-22a, 1 30 p. 
10 i>ec 197a 

Sponsor: National Science foundation, UhnV l^rograa 
Abstract: This study deals with the potential to 
conservQ energy in tbe residential and 
coaaercial areas through the application^ oif 
conservation oriented design practices ^c.d 
selected arbar design and planning conc^ipta. £. 
Profiles of energy consuaption in tbe 
residential and coaaerclal areas are rovioued 
and docuaented for coafort heating, cooking, 
and coafort cooling. Soae of the aany 
variables asacciated with the design of tbe 
built enviconaent and their rclatiocabi p to 
energy are reviewed. The spoctrua of 
clisatic conditions that exist in Texas ar.iB.,. . 
identified and categorized and studied to 
reflect acre efficient energy uses as well as 
an architecture that supports rather than 
negates cliaatic factors. specific elc>«eats 
of energy ccnauaption in the residential 
sector ^e defined and profiles of energy use 
are p^reseoted. Primary energy consuaing , 
areas for tbe ccaaeccial sector are 
identified/ aoalyzed, and associated 
conservation probleas are discussed. '7bo^^ 
nias (Modular Integrated Dtility Systev) / 
total energy s][stea is discussed as related 
to its potential to effect energy 
conservation. Conservation potential froa 
iapleaenting planning concepts resulting in 
'alternate arbao foras ia discussed. 
Political raaif ications and are^s that 
require additional research ace ^uaaarized. 
(GHA) 

Availability: ^UTIS ^ 
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Beapoose Analysis Corp. 

Address: Research Eark, fioute 206, Princeton, HJ 
06540 

Lifestyles and Household Energy Dse: 1S75 
National Survey, fieport on (lethodology 

Report No. BAC 3619, v. p. d ^ 

Feb 1976 ii * ■ ^ y A ' ^ - 

Sponsor: Vashington Center for Hetropolitah 
Studies . ' A 

Abatract: This survey is bascid on ,two probability 
saaples of honseholds in the D.S.: (1) a 
repeat saaple, tbe saaple first selected for 
the 1973 survey and included again in the 
1975 survey; and (2) a new saaple, a aecbnJ, 
aatcbed saaple o/ bousing units inclndod for 
tbe first tiae in tbe 1975 survey. i total 
of ti,529 bcusebclda were included in the 
survey saaple, and inter views \were coapletod 
- for 3,149 houaeholds. The respondent was the 
' head of the bcaaebold, with either spouse 
interviewed when households are headed by 
husband and wife« The length of tbe 
interview ranged f rca about 30 to ,90 ainutes, 
with a aedian length of approxiaately 60 
ainutes. For the aelection of households for 
tha survey, aolti-atage areOw probability 
« aaapliog procedures were eaployed. These 
bottaabolda were chonan froa 275 different 
locations throughout the Q.s. , including 
aatropolitan, aaaller urban, and rural areAs. 
Tbe anrvey oversaaplad the poor to i,nclude a 
greater nuab«r of poor hooseholds than would 
have been included in a pii^portionate fiaaplo 
of the total bonaehcld poiuiiatiob* The 

analysis of tbe survey data .iftcluded , 

weighting to'vccapensat'e Ifor differences in 
.probability of selection. Reiqhts were , ~ 
'Calculated for each household in order to: 

(1) coapenaete for differenced in 
, pcobabilitaa of aelection by aocio-aconoaic 
qoartiie; (2) edjnst for differencea in 
• interviev coapletion experience in/ different 
seapling locations; and (3) expand data fcTr 
saaple households to astiaatas for the total 
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usltecse* lo ccealderlra sacvsy collabillty, 
it iM pciDttd out that 111 ■orviy data are 
■abjiot tc candci •aiFlinq variibllty, aod 
that th«^c««QltM^ ace alic subject to errors • 
of xespoose aod oOnreFottlflg. Bstliatss , 
base<fl'on the saifle are falclf coosiitent 
with independent eitiiatei cf bouseliold 
characterii tics baaed on the Ccraaa ot > 
Csnssa' Carrent Vopulaticn Survey. (BTB) 



than analrsis cf regional energy patterns,, 
noting variations and eiphasizlog the 
coaparative advantages of the South. Sach a 
pcssentatioc cap yi«ld insight into the 
/ futare role of the region in contributing to 
the ecoOoiic groMth and welfare of the nation 
as its natural resource base is depleted and 
the transition to alternative energy sources 
Is lade. (auth) 
AfailabiJLity: HTXS 



Beynolds» Siith 6 Nilln* 

Architect ■-Znginiers-Plasners Inc. 
Addreae: Jacliscnvilla» PL 22201 » 
life Cycle Costing laphasizlcg Kneigy 

' Conservation:' GoideliDea fot Infeataent 
Analysis 

Report No. IROA-76/130 (ceviaed na] 1977), v. p. 
Ssp 1976 

Spcnaor: Energy Beseerch and DevelcF>«>>t 

Adainistratioa» Divisior cf Facilities and 
Construction Ranageaent -/ 
Abl^act: The gbidebcok seta f ort b.Vl^sthod for 
asaliog with energy ccnaerfatlon dis^ign 
''alternative!! aiaed prisarily at retrofitting ^ 
V existing tacilities. Tbe prccadatea ace 

adaptable fcr ofee over a broad range of 
- project types, such as axper^acntal 

facilities, labcratociea, production plants, 
office t^ildingsf and Sfcvlce facilities. 
... the purpcse of thi« goidAoolc Is: to , 
provide applicable study paraaatera for 
capl^tal expcnditncss eafhaaixing energy . 
conservation. Ifa^se paraaatera quantify such 
features as- disccsnt rates, energy escalation 
catee, study period* sal^ge value, Btu 
aeasureaent, and analysis techniques. By 
using these analysis coccepts, budget 
requests for energy ccnaartatiCD pccgraas 
will be atar^ard^zed an^ 1^Bsult in a coaaon 
aeasurevent^basia* - The . f ovaa t, and 
asaaureaeot sta»tiatics regueated allow a 
coaparafcle ranking of brdget ccntenders, thus 
assuring laxiaua benefit for tb& funds 
^ expended. The gnidebcok alf<^ serves to alien 
the aagnitufle and ccaplexity of each 
individual project to dictate the level of 
.analysi'^/regoired. ,By setting for^t^ . 
afiprop^iate life cycle c est ing analysis 
levels^ the study effort is stteaalined and 
d«cisicn reliability shcold be enhanced.,. 
Finally, thds .docuaent is designed to serve 
as a Horking desk guide* (froa Intrcdnction) 
Availability: XTZS 



Bice, P. 

Oak Bidge National Laboratory, Znetgy Divisio^fi, 

Begional and Urban 3tudles SSttion 
Address: Oak Bidge, IN 37630 
tnergy Conditiona in the Socth ; 

Bepcrt Be. CBia/TB-5568, 33€ p. 

Ded 1976 ^ ' 

Sponsor; Znergy Bescarch and Develcpaent 

Adainiatration . ^ 

Atetract: This repcrt depicts' energy sup^^ly and 
deaand conditions in «^ha South ia 1^72 to 
highlight differences ir prcductibn^and 
utilizaticn patterns relative tc the Onited 
Statea. Each state within the rsgicn is 
described to ascertain the ccafarability of 
its eaergy patterns with other statts-in the 
South and w^th t^e natico as a vhble^ The . 
Bost coaplete picture of thesa snergy 
^ conditions was ottaided by exaaising 1^72, a 
year felt tc be fairly represectati ve. 
Post-1972 obsecvsticns caflect the asusual 
disruption of energy aarkets sttribntable to 
the Arab ci 1 eabargo and snba<goent energy 
crisis. Significant changea aince 1972 are 
notsd, though tbS belief ie that regional 
pattsrna of both production and utilisation 
have generally raaained fairly atable. The 
intent is tc provide a dascription rather 



Richardson, H> J* 

O.S. pept« of Ccaaerce 

Address: Vashington, DC 20233 

Expenditurufi on Bvsidential Additions, 

Alterations, flaintenance and Repairs and 
' Beplaceaents: 1969 

■ ' 

"^'O.S. Departaent of Coaaerce News, CB70-46, 2 p. 
21 Apr 1970 

Abstract: This news release briefly susnarizes 
residential expenditure^ for 1969. A table 
is given listing expenditures by owners for 
upkeep and constructJLoQ^iaproveaent of 
residential prcperties by size of property. 



Rittgers, D. 

Borg-Varnei Corp., tork Division, Energy 

Cooservation Systeas 
Address: T.ork, FA 

First Inveatsent vsn High Efficiency - 

Paper gros.^ntLe^at Conference on laj^roving * 
Eificier*cy'i^*'HVAfe Equiprfeot and Cosponents 
for Residential and Saall Coaaercial , 
biaidlngs Keld Cctober 7-8, 1974 at Purdue 
^Oniv^rslty, pf.. 1.35-139 

1974 • • i 

Abstcact: The econcaics and energy consuaption of 
high efficiency ai'r conditioning syj3ten£ are 
analyzsd as *they relate to the consuaer and 
the aabuf actorcr. Consuaer operatlrg costs 

\ of high and low efficiency systeas are 
' \ coapared with the capital investaents. 

\jrario,ufi grafha shew the fijjancial variables, ^ 
^3n buying high efficiency ali(^i^ditionihg: *. 
systea capacity', operating hours, rER <energy 
eificiency ratio), ccst of <?electricity , 
opportunity cost (pce^nt ^value of an 
investaent) ,of aoney, and escalation, rat^^ of 
electricity. Ibe additional energy expended 
t;,o aanufacture a new high efficiency systea 
(additional cc'ndenser aaterial production, 
cabinet and other systea aateriaXs 
production, j^anufactucing facility, 
aanuf actur ing processing, warehousing, 
shipping, handling, and transportation) is 
coapared to the ultiaate energy savings M 
apera^ting the systea. (BTE) 



Robinson, J. A.; 7eung,. 5. 

Princeton Onirv., Center for Environaental Studies 
Address: Engineering Quadrangles Pz;inceton, NJ 
. 08540 

Sjiiaaer Air Conditioning and Appliance Ose 
Patterns: A Graphical Analysis 



Center for EnvirOnaental Studies Report No. 22, 
56 p. 

1975 

^ Sponsor: National Science Foundation, RABH Frograa 
* Abstracts Patterns of energy consuaption for 
electric ^^f^liances during the suaaer are 
.exaained. Data were collected froa three 
,siailar townbco^es, each instruaented with 
aeters on the air ccnditioner, the electric 
range, and' the hot water heater, 'and ancther 
aeter for lights and other appliances. 
T.weoty-four graphs and plots «re preaontcd, 
which depict patterns of electrid consuaption 



tot individual afpliincti accott ti»e. and 
the r«lationahiF of •nttgy ccofntption for 
appli«Dcaa to oataid* «cath«c ccnditioaa. 
(BID) ' 



Boas C Bacu2sini Inc. 

Iddraaas 7912 Bcttfcoaaa Ava., St. Ieni8« Moa^ 63105 
BDac97 ConaacfA^iOfi Appliad to ofCica Lightinq 

Bftpoct »o. PB-2«l4t5(t, rXA/D-75/«lOl, Conaacvation 

Papic NO. 19» 286 p. 
1? Apr 1975 

SpODSoc: Padacil Bncc^y A/Sainiatcation« offica of 
Biiacgy Cona^c/atlon a^d iDy^cciiant; Office 
of Boildinga Pccgcaa^ ^ ^^ ■ ^ . 

Akatractt A cavietf la pcaaaeted of the literature 
and findiega upon ahicb the paat pcaoticQ of 
lighting deaign haa beet baaed. 
PecoeacDdatlopa a^nd aug^eatiofli .ace eada'ioc 
cb^Doef that can be inatixa^ed to aake 
lighfiag deaign ani} i nateilaticn in the 
future iojce cfiponaive tc the ceeda of anecgy 
conaecvatioD intS at the saee tlee not - 
coapcoai^v tha neede cf -office ^«ock«ca and 
eaployeca celetive tc tba p-ecfcceance of 
viaaal taaka. The cepctt ii divided into ail 
sectiona: secticn X is an int^cdactioD. 
secticr XI Fcovides a eBiiacy cf concluaiona , 
and cecoeaeD<*aticna ccvacirg icecgy uae# 
huein pecfoceancc -viaaal ayatai deaign* and 
lanagaecnt gcidclinie. secticc III, on 
aaaiaaaint of energy gae fee cffice lighting; 
cwvi^va the relative iagoitude cf office 
lighting 'anecgy aDd^ihcue the 
celeticnabip cf lighting energy to heating 
and cooling loucgy. Secticn IV deala aith 
lllaeination of viaaal pccf ccieflce. section . 
V ia a review of nivec technigaea and 
eqaipeent fcC achieving energy coDsccvation 
by pcopac deaigOf abd Secticn VI pccaenta 
aoae guidellDtfa and aaggaatibna foe energy 
eanegeient^ C55 caf^cencea) (GVih) 4 

Availability* »TIS ' 



,B.caa, D.K. 
Bcaa 6 Baruxzinr* Inc. « . 

Addreav: 791% Bcnhdaie Ave. # ^st. lcais« no 63105 
The Ba^la;toc EfYactiva RaDi^eient cf. lighting 
Energy Sfipoiiue^ October 29 ard 30, 1976. 
1 Proceedinga 

Bcfcrt Be. (B-2S607C, riA/D*76/3«3» 647 p. 
1? Apr 1576 

Sponaor: Pederhl' Bncrgy Adiiniatritit^n* office of 
Energy Conaarvation aod Invircnaent« office 
of Boildinga Prograea 

Abatract: The papira praacntad here aill provide 
the rediral Energy Ad li tiatration and the 
aerioaa profeaalcnal invclvad iti lighting 
defiga with ao in-depth aaiiary of 
conteepcrery crcis-diaciFlirary knoaledge ' 
neceeaary to provide lighting fcr huean taeke 
tbet ccoeervc energy vlthoot ccaproiiaing 
perforainca. ... Thaia papera vere 
pr'esentad at e syipoaiui entitled* "The 'Beair 
for Pffectiva Ranegeeent of . lighting energy** 
.'7. hiold in tfeahlngtcn, DC, CctoMtt 29 and 30, 
197S. It aaa an oDtgro»th cf a report 
pcepered under the eaae. contract entitled ) 
^••SBecgy Conearvetion Applied tc office J 
"Lighting* (Ccoaarvation Peper luabar 18#.BfiS 
PB 2a«i15«/AS) • ... The prograa aaa arranged 
to preaent in aeguefice aa follcvs: 1. 
latrodoctory; 2. Paychophyaica and 
Vearopbyaiology; 3. Huaan viaaal Perforaance; 
ft. Hodela of Vieoal Perforeenca; 5. Potential, 
for Lighting Deaign; 6. fnergy Conaarvation; 
7. Codea, Standarda, atfd Policy; and 8. 
CoBcladlng Baaarke. (frca foreaard) 
Aveilebilitys BTIS 



Bubin, A.I. ^ 
s O.S., Dept. of Coaaerce, lational Bureau, of 

Starrd^jMa, Inatitute for Applied Technology, 

Center for Building Technology 
Addreea; Naahington, DC 2023(l 
Energy Conservation in Buildinga - A Huaan 

Pactore/Syateaa Tieapoint 

Beport No* BBS BSf<>e8, 19 P^ ' 
Bov 1976 < 

Abatract) The carrenti eaphaais on ^energy 

coaaervatian in buildings auat be talanced by 
a care^l conaideration of, how proposed 
approa^has affect building occupants. K 

^ headlong ruah tcward ^uilding designs which 
conserve energy at the eipense o^ the quality 
of buildings aa judged by occupants, would be 
i ^9rj ahortaighted »ppro^ch. There east be 
e continual ewareneaa and iaenaltivity of the 
conaegdencea on people Vhen 8aleoting*aBang 
alternatite 'technical* options deaigned aa a 
rdault of ene,rgy cA^eCvation ne«rda» An 
increaaing undaratanding ie needed of each 
factora aa thartal co«f<fft and illuaination .. 
n^ds in buildinga, aa decialona likely to 
'influence Ibese regaireaents are eade by . 

^^designera. i Another area of concern whicK 
should not (be cverlookoid ia th^ intecact^onii 
of pepple' with, their environeents. 
' "Hardware" approitchas to energy conservation 
probleaa are often defeatet^by building ^ 
occupanta\ Tight acala ^roup'd do^ra and 
windows are usalesa if doora and windows arc 
kept open. Building occupanta have no choice 
but to tari^ all of tte lights on or off if 
these are the cnly ccntrol' optiona available 
to thea. Building eanagers, operators and 
occupants have an ieportant, though not well 
andetstood role to :plBy in any energy 
conservation prograa. This probl'ea deserves 

. s/apious attcnticn. (Id referencca) (aath) . 
Availability: CPO 10.65, SD CAt. No. C13. 29/2:88 

/ ' ■ ■ 



Rubinatein, v. ' ^ 
Basidential Alteratiofaa and Bepairs 

"> ■ 

CcnatructioD Baview, 23(3), pp. d-lit (Aprit/(lay 
^ . 19") , ^ , 

Apr/Bay 1977 ; . . 

Abatract: thi% article' preaerita data froa the 
Bure'^u of Cenaua quarterly and annual 
coaatrutition racort,^^Beaidential Alterations 
and Bepaita (C-Sol. 'Included are statistics 
froe 1962, 1963^ and 1965 through 1976. 
^nforaation is provided on expenditurea« 
ibcorrad by» cwecra of all reaidential 
pctfpe rtie8->''Singl,e and aalti-anit atructur^s, 
publicly and privately owned,, nonfare and 
fare buildinga, and reeidential properties , 
^ that are owner occapied, rented, or vacant. 
These tablea arc included: (1) .Expenditures 
by All Beaidentiel Property Owners' for 
naintenance and Bepaira and Construction 
Iapro§|Benta, by sixe of Property; (2) 
ExpendV^urea for Heating and Central Air 
Conditioning aork; (3) Expenditurea for 
Pluabing Vork; {U) Expenditarea for Hoofing 
vork; (5) Erpenditurea for Painting Bork; (6) 
Expanditqree fcr siding Work; (7) 
Expenditurea fcr fiaaodeling Vork; and (8) 
Expenditarea^ for *«Othar*<'Hork. (BfB) 



sabghir, A. (ed.) ^ . 

' o;s. Dept. of Cceecrce, toaeatic and 

International Buaihaaa Adainlatratlon, Eureau 

of Doaeat^c Coaaerce 
Addreaa: Baahingtco, DC 
Conatnictiba Beviaw 

Ronthly industry Beport, v. p. 

Abatract: Theae aonthly reporta provide 
f • atatistical infcraation on the conatruction 

indaatry. The first two teblea. saaaeriie the 
conatruction altaatioa and general econoslc 



dwta cut Na« ccnitcocticn Pot Iti Piic«r 
Hoaaing (booaing ■tarta, iiabsidlxad honslnq 
pcodqctlODf hooailJg ccpfletlona, lioQalng in 
goVfEDsant pcogcata, hocaing »aCaocy 
anVa-nofactorara- ahlpiant of iobila hcaaa) ; 
Building Paraitaj Coatt«c^ Mardaj CojJ.8 and- 
Pcicaa; Ccftatcactiott «at<nciala, iliclodlttg 
Infotaatioa en ptododtico* ahipi«Bta, tnd 
atocka; and'Ccntiact CocatcuctJon Eaplojraant* 
k faatuca acticla ia drclodid in aach iaaaa. 

bility: QPO • 



Saltar, B.C«: llcccla, D*i« 

laad Corp. «^ ' 

Addcaaa: Saata IfcniCair Ck 90406 ^ 

ta^igy ConaarTatioo in *»tlic and Ccaaareial 

J Buildicga 



Pcogcaa 
asalta 



Band Papar «o. f-50S3, 59 p. 

qct 1973 ' ^ ..1.1. 

Spooaorl. national ScianCa rcondaticu, RABB 

Abatcact: k diacoaalon of tha praliBiH«ry c 

Of an ongoing atddjliOf tha Qaa cf aftargy iny 
public and coaaarcfal' tuildlnga ia jreaantad. 
Tba ef facts of building locaticn, daaifln and 
operation altarn^tifas ai^a davalopad, 
together nith initial eatiaataf of the 
conaecvstion potential in tha aactoE. *The 
aock ia T>art of Band's anargy ccnaerTatlon 
aopk .£ot tha latlonal Scionce foundation, 
(aath) 



Salter, B.C.; Petruschell; B-1-; Bclf, ll.fc- 
Band Corp. 

Address: Santa Honica, C* 90a0€ „ 

Energy Conaarvaticn in Honr«aid«ntial Buildings 

Ra(oit llo.^B-16 23-B5r, 2U f- 

Oct 1976 ^ 

Sponsor: Bationfil Science fcundatlrn 

Kbattact: Boergj use in ccaaareial huildings and 
the potential for conserfatlon Sfe Jtudled. : 
The energy requireaents of e tjpical office 
tuildinq are '^iiulated fcr different levels 
of enerqy intensity and conaerfation aethoda 
and lor different heatirg and cooling 
^^-Vi^. -ef^teas. A 'aodel nos uiad to coapaxe 
* ! iii^estaest legeirKeaettts^^fe^Wfa^ co«*«» 
and eneiqy ccnsutptlon fct each coaphtcc 
siaulation. Bnergy ose intan«ity (Btu/sq ft) 
in ccaaareial buiWings could . te raduced by 
as such aa ao to SOU ovar pra-eabargo leyels. 
Building shell design ccnstrairts ara only 
effective in decreasing annual beating energy 
consuaption and «e, tharffcra, appropriate 
in ccld reglona. float anergy savings can be 
accoaplishad through changaa in operational 
procedurea and dt not ragoira alterations in 
the building or agulpaent daaigns. It aas 
found thst tuiiding shell tharial 
charactariatics have iajcrtant iapacts on the 
capacity cr ai«s cf the cooling systaas and 
on tha avaraga anergy ccnsuafticn of the 
♦eating systea« Total anargy ayateas offer 
substantial energy savirga, tat an Increase 
,in their usa tould iocraasa th« deaand for 
gaaecua and liquid fosall fuela 
lessening tba daaand for cantral utilitr 
alVc^ric poaer frodoced froa acre plentiful 
ceaofircaa. (BIB) 



QM«"'Bl'ac'trlc'co., .lir Ccnditicnlng frodocts 
B^<Vision 

AddreStt: loulsville* Kt ^ 
looa-lKr Conditlonar Bfficiancy - PotentlaXa aid 
Llaltationa 

Paper preaantad at tha Coofaceoca <B laproving 



/ Bfficiancy in BfAC Hqulpaent and Coaponents 
for Residential and Snail Colisercial 
Buildings held October 7-8, 1^7U at Purdue 

V, Oniversity, pf-91-102 

1974 ** 

fchstract: The tbecretlcal efficiency of an air 
cooditioner, uhlch is vieaad as a aystes, is 
analyzed by sathesatically deriving 
afficlenciefi for each sub-aystea (heat 
transfer sob-systes, cycle efficiency, 
cospieasor aut-systes, and siscellaneoue 
sub-syatess) . The aaxiaua liait for^an air 
conditioner energy efficienjcy ratio, is 
dateralned to te about 13.5 BTO/Batt Hour. 
The total cost bf operating a 10,000 BlOh 
capacity air ccrditioner is stated as a 
function of energy cost, annual hours of 
cooling, and enatgy efficiency. Societal 
factors^ related to air conditioner design 
(i-a., sixe, fiice, weight) are also 
discussed. (9 EefetaQces) (BTB) 



Sebald, fci . _ -Jffc.k^X.. 

IlXinolB OniV., Center for Advanced Coapot^tion^ 

Eftargjf Beaaarch Group 
KddressS Otbana,. 21 61801 ' lAion i.n<i 

the Effect of tha Bnergy Cost of Insulation and 
"storn Windows and Doors on th^ Decision to 
install Thes as an Energy Saving Policy 
./-^ . , 
CAC Docuaent Bo. 158, 42 p. ^ 

1975 ■ 
fcbstract: The total (direct plus indirect) cost 
of fabricaticn of various levels of celling 
'Insulation and aluainu'b coablnatlon sto^a 
Nindows and doers are calculated for a 1200 
square foot aodel house. These energy costs 
are coapared ulth gross energy savings during 
heating and air-conditionicg seasons du^ to 
installation of the insulation and/or stores. 
The effects of varicus fue; types are also 
investigated. (12' reference^) (auth) 



Federal Poaer Ccaaission, Of Cic^e of Energy Systeas 

Address: Hashingteu, DC 

Ecoqoaic Benefl,ts of Energy Conservation 

Energy Systeas and Policy. 2(1), pp. 1-30 ("^7) ? 
this paper is a revision of one presented at 
Energy Conservation: k Rational Porua, Ft. 
Lauderdale, Florida, Deceabar 1-3, 1975 

1977 

Abstract; .The aagnltude ^f cost-effective energy . 
' conservation can be estiaated froa aarginal 
rates of sutstitution between energy and 
other factors of production, in response to 
environaental and other increaents of cost. 

J It can te shewn that eonaarvation-eriented 
responses are sore cost-effective than 

• aupply-expandirg responses. This net cost 
effectiveness constitutes the econoaic 
benefit of conservation, which this paper hac 
detailed and quantified in several diaepsions 
of the nation's econoay. The benefits of , 
conaervation are realized in different ways 
by the various end-use sectors of the 
econoay. The resident ial an^ coaaercial 

. sectors can achieve nuaerous benefits by 
operational iaproveaents, but 
eff iciency-iafrcving changes to the existing 
stock are auch tore iaportant. Industry s 
banefits coae through aajor changes in future 
processes; Fcr transportation, aode shifts 
are the aost iaportant aspect for freight, 
and increased aotdaobile efficiency is aost 
iaportant Cor passenger transport. O^ility 
conservation arises through iaproved 
> generation efficiancy and aore efficient use 
of electricity: both kinds of conservatioJi 
^ave significant benefits. The benefits ot 
conservation can also be characteri'xed in 

. tar as of iapacts oh various aspectspf^^the 
econoay* The aost obvious of theanTls 
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.capital c«9Qlt«Miit: vkile thla !■ lac^ it 
l«.s«ailat tkan <itk«c tb« capital foe aopply 
^ axpaMiCB oc tha capitallsatloa of inccaaaad 
faai coata ia llao of Qcaaacvatloa. .«* Tka 
an^irdaaantal basaf Ita «C ocaaasva^ion aca 
al9Bif4caot. Plnally* conMCvatloo 

aaaaa laccaaaM labOt .Ictaoaliadaaa; this 
iapllaa hlgbac aaployaaKt^ bttt loaac labot 
pcodoetlvitjtf t^an othacvlaa. cafacaacaa) 
fa«th« abatcacft aodlf lad) 



Sap«7« C«l« (Cooftcaoca DiiaetoX) ^ 

Cfalo State QdIy. 

tddca«8S Cclnaboai OH 

Pcoccadiaga of tha Ccofacaaca en Bfacgp 

ConaaciatloD io Ccaoacclal* laaldaotlal aad 

iBdaatcia^ BoildiDga 

CcDfacanca bald'at chio Stata Dolvacaitj on. Maj 
5-7* 197** 3«3 F. 

197* 

Spoaaoc: latioaal Sclaaca rcOBdatlCB« Uknu 

Progcaa: Ohio Stata Oalv.t Aaacioan Soclatj 
of laatlfig* iaf cigacatl ig and 
Alc*CoBdltioDlD9 rBglaaaca Zbc. Aaaoclatloo 
of Phyaical Plant AdBiaiatcatoca 

A^atcactt Tha Coofacaoca^ on Iftqy Conaccvatloa 
9 in Coaaatcialf Baaidantial and Zadattcial, 
Baildicga. vaa ha Id foe the $itt$om of 
diaaaainatiag tiaaly iafccastica about 
cQCcaot and pcopcaad aaacg? occaacvatioa ' 
pcogcaaa in tha onit«d Stataa. Spvakaca 
discaaaad oogolDg ptogcaaa cf catco fitting 
* aiintlng baildlrga foe anacgy coiiaacvation« 
^ providing actoal fiald data fcca caccant 
« pcogcaaa* Spaakaca pcovidad caaolti of 
activa caaaacch (cojacta in, vhidi iodapth 
■tadiaa aca balng aada cb anacgy 
cokiaacvation. In additicn to tha asginaaca 
and aoiantiata attaading tha ccBfacanca« aany 
of tha attanSaaa Mca acckitacta« 
aanofactBcaca Of bcatiag, vatitilaticg and 
a|.crcoBditiC0iBg agalFaaet ind opacatoca of 
bonding aad ataaa*g«nacetiog llanta. Tha 
topica.tbat aaca covaca^d aca aa fo)llo.va: t. 
Caccaat Bnacgy cos^rvatioo.Taat Pccjacta|,-3. , 
^ ^ Ea^cgy Coifaatvatlotf Batbcd'a; caJ(i4antial and 
• indtiatcinl'baildinga an.d iaaoc'iatod Problaaa 
in Isdaatcy; 3« problaaa of tsacgy 
Cooaacvatio^f) in ixiating Boildinga; 4. 
Enacgy Conaacvation Hathoda in loildinga} S. 
coapotac Pcogcaaa and Sjatav SiralatioDa; 6. 
FQtnca changaa in codaa and Baildin^iV anil 7. 
Poaaibla B4aaaccb Pcojacta in'laacgy ^ 
Cona«c«ation in tha Fqtcca* (aath* fcoa 
Zntcodaction) 



ShaatJfatal aad Aic ConjitiCBing Ccatcactoca* . 

latidMl ksacoiaticn Inc. 
Addcaaat $/22U Old Coocthooaa Boad', tpaosa ccCBac« 

ViasBB* Vi 22ieC J 
aaidalinaa foe Enacgy CoaaactatioB Syataaa ia Baa 

Baildiaga 

50 p. > 
1975 

Akatractt Oaidaliaaa to tha daaign of nav 
bailding aavieonaantal ayataaa Dcga good 
daaign and pciocity daciaiona and knovladga 
' of aMcgy aoaccaa to pccvida cctfoctabla« 
•conoaicalf aMcg; cosaacving living and 
iVorkisg conditlcsa* lathaaia ia placad on 
^intagcating bhild l ag e rif igacatioaa» 
conatcactioa* antfCchoica of aataciala vith aa . 
aaalyaia of th« aqvUpaait and^aBViccnaaatal 
naada of tha ccco^aBta. Thialaill caqaica 
davalopiag nav habita of cloM cbopvcation 
batvaan cvBaca* daaigaaca* afad contcactoca* 
bat vill'ba^a aoca iaaadlata affaot than 
aaltiag fee chiBgaa in knildii^ codaa tc ba 
lagialatad. Bajoc toxica covacad aca (1) 
aanagaaat of aaacgy cc«iacvatica« (2) haatiag 
aad cooliag afstaaa (3) costcol ayataaa, 

« haaf paapa« fS) pciaacy anacgy aoaccaa* C*l 



tota^ •mtQj afataaa* C^) lifa^c|cla coating « 
Bftd (61 balidiaa opacatioa 'BBd aaiBtaDaaea* 
Chackliata aad datailad apacificatioaa aca 
iaoladad to halp aith aaalyaia. CDCK) 
Availabilitrs SHACBt« ea2« Old Courthooaa Ba*« 
Tyaoaa CocaaCf Viaaaa« VA 22180 S7.50 



thaat Hatal and Aic Co&ditioning, coij^tcactpca* 

Bational taaoclaticn Inc. 
Addraaas 1611 B« Kant Stcaat/ Sitita 200* 

Itlington* ft 22209 
Qaidalinaa foe Bnatgj Conaarv4ti0& is IxiatiiKr 

Bttlldittga 

12 p. 

19711 , ' 

Abatract: A 33V cadoction of enacgy coosaaption 
in axiating bbildinga ia tha goal of thase 
goidalinaa foe contcactoca i^n she<t a«tal and 
aic conditioning. Pcofasaiooal expactiae is 
, aaaantial in fclloving tha ovalaatioB 
pcooadacaa ootliaed^ uhich iacloda 
f aailiacixatioB aith tacaa* 
haatifig/v«atilatiBg/aic->coBditio''nln9 aad 
alaotcical ajataaa* aval^iation of co'aaaaption 
data foe tha taildiag* aad iavaatigatioB of 
availabla faal aoaccaa. aajoe cata^oeiaa on 
tha cfi«ckliat aca (1) daaiga c0nditioB8« (2) 
baildiag haat gaia oc loa8« (3) iatacBal ' 
loads J («) haatiag aad aic conditioaiag* ($) 
aqaipaaat afficiaacy* (6) oparation* aad (7) 
■alateaaaca. A aaapia avalaatioB ia 
iaoladad. Jaaaa coafott apacif icatioos sat 
taapacatara at 73 dagraaa to 77 dagceas 
calativa kaaiditf at 20 to 60f« aad aic 
aovaaant at 10. to 45 faat p«c ainata. Basic 
^ aoacgy coBaacvatioa atapa aca givea foe 
aaaagiag anaegy coBaoaptioa« ' aodif yiog tha 
■tCBCtaca oc tha ayataa* aad' iapcoviag tha 
•alatanaaca pccgcaa. (DCK) 
Availability! SBACBA^ 1611 B. Kant s€«tf Soita 
200« AcIiagtOB* fA 22209 SS«00 



Singac Co. : Baallac Aaaociata^Xac. 



Addcaaai HA« Baltiacc^a* HD . ^ 
iBtacTichnology Cocpocatioa Pcdpoaad Taat aad 
BvalaatioB Blasr Coaaaccial Baildiagax 
Batiobai Sclac Daaonatcation Pcogcaa 

Bapoct No. C00/26fl6^76j»« XTC*260S76tf 2S6 p. 

sap 1976 # 

SpoBaoc: Snacgy Baaaafch and Davalopaant 

AdaiaiatcatioB* Diviaioa of Solac Xnacgy. 

Abatract! Taatiag aad avalaatioa pcocadaraa aca 
daaccibad which aca aaadad to doqaaaat tha 
•raaalta of IBDA^a Batioaal DaaoBstcatioa 
i Pcogcaa oa aolac haatiog aad cooliag *of 
^»^«.^<-jioe*casidaBtial boildiaga.. thia ta^uiag aad 
avalaatioa (laq aacoapaaaaa tachaical, 
aeOBoaiCp aocial« aad aavicoaaaatal factoca 
that aca iapoctaat ia daaoaatcatiag that 
'aolac aaacgy ia a viabla acoaoaic optioa. 
Tha daaoaatcatioa plaa ia dicactad to 200 
aitaa to ba aaad ovac a 3 yaac paciod. 
Aotoaatic data collactioB aabayataaa vill be 
aaad foe tachaical aapacts* aad aavacal 
aaaaal ayataaa vill collact aad iaitially 
procaaa tha acoBoaic# aacial» and 
aavicoaaaatal data, thia capoct in ocganixad. 
iBto thcaa pacta! (1) Sactioaa ZlN^coagh ft 
daciva tha caqnicaaanta foe tha taattag and 
avalaatioB plans '(2) S^tioaa flZ thcoagk X 
cdataia tha peopoaad plaa to falf iU.^thaaa 
caqaicaMBta and ioclada hacdvaca and 
aoctaara tacoifjiadatioBa aad pcocadaraa aad 
■aaagaaant coaaidocatioitf'; aad (3) Sactioaa 
XZ and nt daacciba aoaa pca-daaoaatcatioa 
aotivitiaa. (32 cafacaacaa) (BTB) ' 

Availability! btxs 
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Q«t. Dflft. of CoiMccfl, Sitloeal Ktvaa Of 

Addcaaas taihlogtoA, DC 20224 
Tct«l Bnatgy STitaait A latliii of faosnt iB3 
Actlvltlii 

9ip€c pcMfloted at tba Iffactita iBacgy 
ntllilcatloo SyapcalQa hald at tcaial " 
QnlVacalty, B>ilad«lpblaf 91, pobllaliad In 
Pcocaadlaga,' p« 401^/133 

Job 1972 

Spooaoc: 0*3. Dapt« of floaalfig and Dcbao' 
Datalopieet 

Abatcacts Tbla papac brlafli cavlvva and c«pocta 
OD tba atataa of Mwacal RBS actifltiia In 
tba acaa cf total anacgj ayataas aa tbay 
calata to tha tbaaw of tha Dcaial STapoaina 
on Iffactlfc inacgy Otlllsatlca. A cacaat 
TOflav cf tba 4tat« of tb« act In total 
anargy ayataa AppllcatiKBa ladidatad tba 
' BMd foe 4ocd« Vflfleiaa* cpatAtibg and 

parfocaaoca data os total anacgy ayataaa to 
^ Mrva aa a baala fot lota affactlta 

atillsatloB of tbla ccncapt to aata attacgy. 
Tba Dapactbant ci Hoitaicq and Ocban 
Davalopaant caqaaatcd vis tc aialat la tba 
davalopaant cf a totkl anacgy ajat*! on tha 
CBlAKTBloneB boaalng alta at Jazaay City and 
to condoct a fall-acala flald itody vltb 
appcopclata Inatcoaantatlon to cbtaln 
anglDaaclng, coat abd aslntaeacca data. In ■ 
cal^tad affoct, MBS, ABC, EPAf and U3A aca 
sappoct'ing BUD Ic a naa affoct antltlad Tba 
OodQlacSltad iDtagcatad Utility Syitaa 
(BIDS) pcogcaa.' Tba pciaiaa of tbla B-pbaaa 
affoct la tc daacnatcati tba pctantUl 
aaacgy, caaoocca, and ccat aqdtcalaa of 
coablnlng anacgyganacatlng fvcilitlaa and 
«aatc dlapoaal facllltlaa en a lodaUT-basla 
to keap^paca altb cbaoglng p4ttaci^ and cataa 
i of ackao gcoatb. (Aotb) 
Availability: DtazalOnlf acilty (llS.OO toz 
antlca pcocfadlega) ^ 



.ScccloH.; B*(f. ■ ■ ' ^ ' . 

^ F|LiDcaton Uol?,, Cantac fee En? iTcaaeatal Staftlea 
Addcaaa: PclncatcD, BJ O85D0 

lha Tain Bltaca Pcogcaa on Inacgy Ccnaazfatlon In 
Boualngx A Saaaacy fee Policyaakara 

Rapoct ifb. PO/CIS 51, BifG 1V19, 70 P. 
Jon 1977 

sponsor; Znacgy J#aaaccb snC Da^alcpaant i 
Adalnlatcatlop 

Abatcact: Kay caaulta and ccbclaalcna of a 

flfe«>yaar flald atndy ol naldactlal anacgy 

aca .ca? laaad. tbla aaltldlacipllnacy 
caaaaccb la balng findactakan 1b a aat of 
eoalsally IdaPtlcal to«chooi«a In Tain 
Bitara, 8a« Jacaa;, a c«caotly built 
coiaunlty of atandacd ccnatcoctlon altb ^aa 
apaca baatlng, alactillc cantcal ale 
conditioning, and a foil aat cf ^ppllancaa. ;if 
Atacaga latala of anacg] conaaaptlon and „ 
« tbalc dapandaoca oo «aatb«c as^ balldlng typa 
bata baan aatabllabad, Ibacaby pacalttlng 
datallad ^loaatltatlta atod4aa cf tba aonccaa 
, of caaalnlng faciablllt]« Stactlng fcoa tbla 
Ucallfia, tha lawl of chanoa la anacgy 
conauaptloo that follcvid-^tha "anacgy cciala* 
In tba aotaan of 1973 baa baan aatabii«bad, 
and tao klnda of coatcollad aitaeiaaata bi^va 
baas pacforaads r(1) aipiclaaati abat* a a^t 
of aodlflcatlona (catcoflta) aca aadf to tba 
balldlBo atcactocai and (2) aicaclaaata «b«^a 
"faadback" la pccvidad tc caaldanta, on a. 
^cagalac taala, t«p«ctlnf tbalc latal of 
coaaaaptiOD of aftargy. Cooclaalona dean 
fcoa aodaling aod «ipaclacntatlon aca 
pcaaantad, altb aftpbaali.gltaa to tboaa 
caaulta baaclng dicactly on tba cbacactac of 
pCogcaaa to catccflt tha Batlcnal boaalng 
atock. Bbotcgcapha of tha alta, of bnlldlng 
daracta, and of tb# catcoflta aca Inclodad, • 
^ aall aa a aalactlon cf gcapblcal diaplaya 
of data, aacb «. asapabot of a kind of 



anaiyals found uaafol and cacoaaaodad to 
otbacB ybo alah to halp dava^op an 
aodatatandlng cf hoa bovaaa vock« llsta 4ca 
iMladad botb of tba pcogcaa«a capoctn and 
pablltfatlona and of tba paopla abo bava 
oontcibutad to tba Tvln Blvaca pcogcaa alnce 
Its tnc«ptlco'. cafac^ncea) (^atb, 
abatcACt aodlflad) 



SoeolOtf# B.B.I Sottdacaggac, B.C. 
PtlBcatOn BBlfacalti^, Cantac ^for Bn»icona«ntal 
stadlaa 

Addcaiai PclHCaton, BJ 085«0 

Tba T«lB BlTacfl PCcgcaa on Bnacgy Conaacvatlon In 
Boaalng: Pouc-Taac Suaaacy Bttpoct 

Dcaft, Bapoct Bo. CES-32, ^s^^ 
Aug 1976 ^ ■ 

BBonaott Bnacgy Baaatrcb and Devalopa«Bt 
, AdalnlatcatloB; 0.5. bapt. 9f Coaaacce: 
Batlonal sclenca foundation » BAVfl Pcogcaa 
Abstract t In tbla dcaft docoaant a fouc yaac 
atudy on anacgy conaacfatlon In boualng la 
dascclbad In ablcb tba aaoant of anacgy uaed 
In toanboaaas In tain Blfaca, Bav Jacaey, la 
docuaautad, aedalad^ and aodlflad. Halt) . ^ 
conaldacatloa ««s piaoad on apaca baut^ng, 
bat bot\Hatac baatlng, ale conditioning, and 
appllancas aaca alao studied. Tb« flcst pact 
of this fispott cotacs studlea aadS using only 
data fcdii gas and alactclo aatacs and -data 
fcoa a/niaclsy aaatbac station. A 
guantljbatlfa dascclptlon la pcasantad of the 
foluntacy ccnaactatlon ablcb follovad tba 
1973 pinacgy cclsla" and of the caaults of 
dallbWtata catccfittlng of tba toanbouaas 
dodng tba tlaa paclod Daceabac 1975 tbcougb 
Januacy 1976. Pact tao capocts on «tudl«s 
aada altblB tha toanbousas, pactleslacly 
using Instcusants, (a.g., alactclcf aateca to 
- aapacata usage of diffaceni apppancea, 
. infcacad agulpaant, aiid thecalstocs) . 
Appandlcee pccflde additional data en the 
Tain ItlTacs Icanbouxa, tha local aaatbec, 
anacgy prices, chconology of the balWlag of„ 
Tain rivacs and'^land uae at tain Rl«ec8, 
. Instcuaentatloa, and the cetcoflt peckagas. 
' (BIB) - , ^ ■ . « 



Splslfogel, L.G. 
Lawrence G. Splelfogal Inc. 
Addcesss vyncote Bouse, vyncote, PA 19095 
Ccltlcal Analysis of FBA Office lighting Study: 
BfAC Enecgy Belatldnablps 

Bspoct Bo. PB<^2(l'6££S, 37 pm 

Oct 1975 ^ « 

Abstcsct: Tbs pucpcse- of this cepoct ls\to 

peasant a ccitlcsl analysis of the heating 
and cooling enecgy celatlonsblps and 
conclusions in tbs Boss and Bacusslnl study 
for PBA "Bnecgy consectetion Applied to 
' Office lighting" dated ApciJ. 15, 1975. This 
V cspoct should bs ottalnsd aj^b the B^s and 
BACuxxini study (BUS PB-2«i«i15Vl»^; PC 
''Sa.7S/aV $2.25) slnx;s fceguest rsfecsncss acs 
ssds* to it in ccdsc to atoid duplication of 
sstsclsl. Nusscous sccocs snd 
iBConsistsnc^ss* scs idsntlflsd ssd ths 
oosputsc snscgy snalysss acs ccltlgued. (GBA) 

Afsllsbllltyi BTZ8 



SUnford Bsssarch Instituts 

Addrassx 333 Bsfsnsvood >lv«Ba«f Bsnlo Psrk, CA 
9S025 < 1 

Pusl snd Bnergy Trica Poreceatai final Baport. 
VolueV II - pate Baae 

Baport B^. BPBI BA-433, Beaearch Project 759-1, 

289 p. V ' ' 

Feb 4 977 . 
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Spooaoc: llcctcic Po««c Bciiarch leatitote 
Afc«tract: This dcca««nt d««ccib«B tbe cciplete 
dftta tmm4 foe tbc SBI (Stanfccd Beauccb * 
Institute) ^Bna»97 Hod«l «■ of .Ao^ait 1976. 
^ This data base and tb« cesaltitg aodel dot put 
uer« osad. io developing fuel aid energy price 
forecasts in a study for the ZJectric Power 
Research Institute, 05759-1, "fuel and Energy 
^ Price ^Porecasts. ** These fozecaats, Toluae I, 
< vill be published a f^v aontba after this 
. vdluae. Sev.en acctions are ccatained in this 
volase. Section I 'is tfce Introduction. 
Section 2, the Znergy Ii«t«ork consists of a 
detailed discussion of the "network" us^ in 
the SBI Energy Bcdelp to describe the 
prodocxion, processing, transportation, and 
) end-use ccnauaption of energy vaterials. 
t section 3^ Prccccs Sccncaics, contains tbe 
basis for ccnaistent estisatlco of pro<?G3s 
econoaics. .Jho focus ia on the econoaiqa of 
energy ccnveraicn pzocexses (processes that 
require at least one fuel as a prisaty 
feedstock and produce at least one prinary 
energy product) , and on end-*4iae conversion, 
including the basis fot consistent cstisaticn 
af an,d-use ccnvcraicn prcceasee. These ^ /■ 
proceaacs?<convect enarg) into things desired 
by t^e user: heat, ligfct, trarepor taticn, 
etc. Section a, Prisar} Beeource Supply, 
contains a descriptiog tf hov the — , 

* relationship batneen th4 sargioal cost <^ 

^ priaary resource a (^zclcding econoBic rent) 
and cusalative prcdui^tic''n of these resources 
are developed. Ihe aajcr esphaais is on coal 
and doaestic crude oil acd natural gas. ^ 
leported oil and gas, noclear fuel, shale 
oil, gecthcreal, bipsaae, and* faydropover arc 

* also •coverea. Section 5, Initial. Energy 
Balances, descrikes^a ccaplete enefgy balance 
tfhicir is required by the SPI Energy Hodel for 

- the initial year (1975). This fcalance is a 
specification of the flcv at each aode of the 
natvork. Section 6, End-Oae Deaand, 
describes a eudcl used to project usable « 
energy (end-ua«) deeand as a f onction oi 
usable energy prices (eargiftal costs) and 
ether variafaT^s sueh as OHP or ccQncai^c ' ..^ 
activity by acctcr, popclation groetii/,/and 
aandatory or techiTologlcall/ irduced changes 
in enecgy use. - Section 7, Additional. Model 
Features,, includes six features of the SBI 
National Energy flodel pertainirg to the 

.dynaeics of the energy larke.t. They are: 
' (1) pricing using presert valpe, (2) shqtdovn 
and ezpansicn (inertial), (3) econoaic rept , 
(4) aarket ehajrc, (5) behavioral lags, 'and 
(60 secondare eater ials. (au'th, abstract 
aodilied) \. 
Aveilability: E la ctrlS'^WvW^^e search Icstitote^,. 

.3«12 dillviev Ave., Pale Alto, CA 9fl30H ^ 



Stocckar, ■,F. (ed. ) i 

Aeerican society of Heating, ReL|Tigerating and. 
Air*Cooditioring Engineere inc.. Task Group 
on Energy BequiceaentS' for pleating avd 
Cooling of. Buildings i ' 

AddresBS 3«5 I a7th St., lev fork, «T 10017 

Procedures for Siaulating tBa Fecfcrfeaace of 

• CoapqoeDte and Systeee for Enet^y Calculations 

Ibird Edition, Enecgy Calculatione 2, 103 p. 
1975 ■ 
Abatract: Equatfions lor siiolatiag th^' 

perforeaQCB of iodividaal coepcnents of air 
conditioning eyatees ace given in thia 
report, end a eathod to sieulata the 
'perforaance pf any sy*taa ia daecribed.. The 
purpoaea of thia publication are to provide s 
guide to thoaa preparing energy calculation 
pcograee foe accceodating ayataBS and 
eqoipaent, and to facilitate tha 
BtandardixatiGn cf procedures end equations 
used to rapceeent coapoBent and ayfiteB 
perforeanco; Tbe x^po;ct ie crgaDlxad into 
theae aectlotax Pcinciclea of„Syataa 
Siaulation; Procaduraa . in Syataa Siiulation; 
Expceseing Patfcraance cata in Igaation Pora; 



CoKponent slaulation (for boilers and 
fucnaces,/centrif ugal arfd absorption vat^r 
chillers; heating ccila, cooling andr 
dehuaidifying <;:oils, recipVocating 
coapressors, va^Hr-^cooled ^nd air-cooled 
condenaera, cdojm toeers, eater-chilling 
evaporator^, puepT, fans, condensing unitS/ 
engines, controls, heat transfer ^to pipes and 
ducts, and part-load perforaance 'of uc.itary 
. air conditioners); Befined vs. Streaelined 
l^rocedures for Siaulating Systeas; and 
Siaulation of selected fiystcss and Subsy'stcus 
(i. e., outdoor air control, tersinal reheat 
systes, dual-duct or aulti^one systea, 
variable-air*volune systes/ ai^r-vatet 
induction units, decentralized heat puap, 
internal-source heat puap, and coabined air 
systea and periueter ' convectors) . (BTB) 
Availability: Aeerican Society of Beating, . 

Bef rigerating and Air-Conditioning Engineers 
Inc., 3<*5 East a7th St., Rev Tork, IT 10017 
S10.50 



t stucker, j.p. 
Band Corp. 

Address: iianta aonica, CA 90ti06 
The lapact of Energy Price Increases on 
Households: Kn^Illustration 

Beport Mo. P-5585, 31 p. 

1976 ' 
, Sponsors federal Energy Adainistration 

Abstract: Estiaajtas of the, iapact of energy 
prices on household consuaption indicate: 
- • (1) that direct enfargy ^ipenditures are 

regressive^ (i.e., ^ incoee increases, the 
proportion spent for energy declines): (2) 
that indirect energy eipenditares,, which 
represent over half of all energy 
transactions', are regressive; and (3) energy 
tales are also regressive, especially 'utility 
gas taxes. J^ttaates were aad^ by 
input-output analysis using 1960 and 1961 
data, which was updated to reflect current 
prices. Tables analyze both direct and 
indirect expenditures, by > incove level and 
percent -.of total budget. « Food and fuel 
comparisons show that in 1972 atad 1973 the 
average household incoae before taxes was 
310,165, of^ which nearly l6t went for food 
and lO^t for energy. The iaplicationa for 
» publie^ policy of the results of .this studj^ 
are discussed. (OCK) " 



Sweeney, j^L. 

Pederral Energy Adainistration, office of Policy 
Analysis, Office of Energy Systeas Hodeling 
■ and Forecasting 
Address: Bashington, OC 20a61 

EcoQoaics of Oeplatable Basoarces: narket Forces 
and IntertaapcAal Biaa 

' Beport Bo. PB-255623, FEA/B-76/028, «6 p, 
30 Jun 19;6 . . 

Abstract: This paper exaainea optiaal and 

aarket-detarainad extraction patterns for a 
depletable resource available (at i ^at) ^ 
froB aany raaacvas of various grades. It<.is 
shosn that under a gane^al set of conditions 
optiaal allocations of a depletable resource 
can be supported by a- purely coapetitive:' 
aarket. The ccccapt^bf a tiee-varyiag narket 
lapecfectioR Function is introduced. 
Properties of thia function are showu to be 
saf fici«nt to deteraine whether specific 
aarket fore will ovecextcact or enderextract 
the resource \(in coaperiaon to a coapetitiwe 
aUocatioB) . \rinally, the interteapocal 
' biaaes aaaocii^ted 'With depletion allowancva, 
aonopoliaa, exfcecnalitiea^ vglBei^ability 
costa, and prica cegulationa ace aaalyxed by 
aaking^uae of the Hacket lepefcfection 
Fnctiona aaaociatad with each aacket 
atrooture. (16 cefeceacea) (aath) 
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Aviilibility: Hixs 



S|«ka e RenMflSY: Tisbian B«i«arch Cocp. 
Jkddreao: .sea# 110 W«at 50 StiMt, Im Tcrk^ HT^ 
10020: 1«C, 666 fifth 4f«fcui, U« fork, MT 

1001^ 

BOII97 Cona€r¥»tion In Bziating O'fflce Baildingfl. 
VoluM \<, Bifort/Phasi I. Tclaa« 2- 
Appendicis td* H#5ort/Phai« I 

»«p- . ^ ' 

1977^ 

Sccnsor: ^nvcgy B«iiarcb and Davelcpaent; 

Kdiinffltcitioo,^ Civlsioo of BalldlD9S and^ 
Xpdu^cy ..." 

Atfltract: Actlviti«s coipI«t« 
this Btody ac«' d«tall<d,. 
- deBCcipticn cf^ffice bcild 
City in t^c^B "of physical * 

chacacticiBtics «nd eretgy 

an analysis ot tl)« intsr-rolatlcnihipfs 
" between these •chiractcriitics acd energy • 
consuapticn; (3) the detelopsent of a 
statisticaL aethcdology for representative 
sa^sple aeWctions and (<) . an analyels of * 
energy consuapticn patterhs prior tc and 
r afttr the 1973 cil eafcatgo. . * prelieinary „r 
evaluation itidicdtes that,, despite ciiners' 
and sanagers* lack of Jctonledgayn energy 
consaapticn in their tulld^ngs, ^bnetgy 
savicQS of 121 have occurred in/ Ben lork City 
office hiildings betneat 1971/1S72 and 
1974/1975.. This, study illuat rites that there 
exists a vide spcead in physical 
characteristics, opeinating pricticetf, and 
erfergy, cocauapticn- patterns in\ office 
buildings; therefore, a variet J .of retrofit 
aeasofres aaj bo recessasy- These building 
characteristics se^a to le related to energy 
consuapticn: age, hoors of light/ng, h^rs 
periaetec Seating ani coclltg, and ^ypes 
of periaetec 'Ayatee. Thp Phase I research 
suggests the- follcvlog ceeda: the need fd^ a 
unifora buildingeaergy infcraation fora to 
be adopted; by the private en^ public sectoral 
the need for a naticnally ^rccapted aystea of 
noraalisatlcn of energy consaaption for > 
<>ccupancy/tttili2etion atd aeatttr cctoditiona; 
the ntfed <or a.raticnal repreasBtatlvo saaple 
vhich can be"* used to gauge energy consuaption 
patterna and practices; the neild for-j aajor 
effort to educate birildlng cvners on^he 
• iBpot'taDce cf tracking ccnsua^tion, coaparing 
^jatttrns witJh otbers, atd eiralcating 
potential anA on-^golng ccnservation^ aethods; 
and the need XiCot a large-scale effort tc 
correlate coa^«at aiaulaticn deaign prograaa 
with actual cpi^ti^g results. (BTB) 

systeas Consultant e Inc^-.^'.; 

liddress: 3255 wing St., ^5f*B Diego, Cfc ^ , . , 
Ibe Appllcaticn of B<at>t«iea'^o««il Technologies 
^ to the Energy Sq^ply^Di'tand Prcfilea of O.S. 
Stata«vatod ^Begiwa t^.^ * 

88- p. ' \ , . 

Jan 1977 , . 

Sponsor: Inergy Baeaarcb and Davalcpient 
Hdainletratioq, CfflCe cf Fca^il Bnergy 

Utetract: Several corcluaiota aaer^e free an 
analyaia of the aupply, deaand and 
utilliatico^prof Ilea cf the TJ.fl. Census 
Fegi'one and the states and the evaloaticn* of 
neac-tara fpaall fuel and aaaociated . ^. 
technologfeia. Baaed op aaergy OQpplies and ^ 
" ' utilitaticn, the five reglonav aith the aost 
critical aofrgy probleaa, io ocder cf , 
severity, are: jthm Berth jCeottai, the weat 
South CaotrAl. the BiddJe Atlantic, the Soath. 
Ulantic and Bea Bnglaad, The folloaing 
near-t«ra techoolcgiea appear to offer the 
vldeet 4pplicaticD and are aost Uk*ly to .-v • 
Ibave a aa>)r i»pact on the aupply/deaand ^ 
energy charactiariatics cf the tegioos:^- 



direct coabuaticB of coa^ in ate<japheric 
fluidiied beda; lov-btu gas froe coal for 
poe'er generation and cbabina* cycles; poaer 
plant technolcgy; high-btu .gaaiflcetion in 
eatraidfed and flaldixed beds; iaproved. 
railroad coa4-handllng facilltiea; direct 
coebastion ty fo^l substltotion^ lov-ttu gas 
foe proceiBS beet; iaproved underground . and . 
surf ace coal eitraction techni^oea; coal • 
slurry and coal-gas pipeline traeaport 
systeas; and ccnservation Jin the 
residential/cceeercial, and vehicular 
transportation lectors. Transporta.tion 
systeas (e-g-# oailvaya.pipelinea, ships) 
are the vital linkages betaken the fossil 
energy supply centers tftjd the foeail •■■fgj 
deaand facilitiae. ^.BfiDH*s prograaa ahould 
consider energy in a totaf-aystess aanse. 
Including tranaportatioft ayataae as aell as 
supply and deaand techrioldgies. further 
analysis of the aconoeica of coal «^5*«?^*°*l 
i» necessary, .•. Considering 'the j 
e'pod- ot deregulated atrd/or iacr^aaej 
at the aell^head for hat^ral gas* th 
elasticity of the price of both natural, gas ^ 
and petroleue Fcoducts shoald be studied. 
. ... ^ The delineation of neiT regional . 
divisions aith cospatible energy aupply, . , . 
desand and utilixation characteristics aould . 
enable the forstllation of BD6D strategies . * 
applicsble to each region. Banyspf the 
states have detailed/ professional reports on 
energy supply and-deitand, aith data ond 
r^oaaepdationa that aould provide valuable 
inputs to IBD^'s BD6D plsnnieg. increaeed 
contact and direct working relationships 
-betVeen SB DA representatives and state energy 



officials are suggested, 
(^ros Conclusions) 



(29 referenced) 



. Tan^iT, J. ^, 

,Oak Bidge Batlcnal Laboratory, OBBL-BSF 
Environaental >Prograa/ 
Addc«ss: P-iO- Bo» ^» Cak Bidge, TB 5^?30 
Bas>dential Conausftion of Electricity, 1950-1970 

. * f ■ . " • 

Beport Bp. 0BBL-BSyi;BP-51, 33 p. . 

^pooflor: Bational ^ience foundation, BMli Prograa 
»J)atract: Ihe grcath of residsntial electricity 
use between 1950 end ^1970 is eiaained on tbe 
basis of increases in the^nuaber of; 
households, nusber clf appliances, and the 
" ' average aubual electricity consuaption per 
appliance. Increased electricity use per 
household. Accounted for 73« of -the groath of 
residentifcl electricity cpnsuei^ion, «ailo 
• 27t of the grcvth «as doe to an increase in 
the nuater of households^ . Cousuaptiun 
patterns are defined ahich illustrate the 
^. factors accounting for the, increase froa 1800^ 
^ kfh per household ia 1950 to 7000 klh per 
household in 1970. thet^greatest potential 
forvaoro efficient energy use occurs through 
inaudating hoasce tetter, shifting froa 
electric resistance beating t^ heat puaps, 
using ,aore' efficient air conditioners, 
aiibetituting f luoteaceot 'f or incandescent 
flighting, ^and improving insulation for 
tefrigeratorar fraaaare, and water heaters. 
^ t^IelTediate lapleaantation of tJxase energy 

conservation, aaaaurea vould result in a 30 to 
40K redaction in raaidential eleptricity 
.^consuaption. The nuaber of householfts, 
. "nusber^of applianqaa, ^bd average anB^al ^ ^ 
electricity uae' per appliance are projected, 
to 1990 to obtain the total electricity 
donsuaption psr appliance. The sue jof the 
• disaggregatsd projections is coapar^d to * 
other independent projections based on 
extrapolation and ecoaoaetric eethods. ("") 
Av^ailebility: BTI^ 



4.67 



T«asil, J.; Hoycc«« J.c. 

Oak Bidqc latlcDcl Labocatoxj, CKIXMSP 

^DvlcQ«««Dt«il Pccgcsa 
Addc^ss: P.C. Bol^l, oak Bldge, Tl 37830 
B«Bid«Dtl«l l>««aLd for Bl«ctcicit7 ^ ' 

P«p«r 'fc«««TJted at N^y-BIl Confcceoce on Energy: 
D«Rand , 'tr^fisacT^at iOD, ic^t itatlcoal 

Problaaa M2<3 at n.I.T.« Fafcctsarf 
' 1973, 15p./ pc6c€«ding« Fabllshad bj hit 
Praas, Bacrakia (ad.), 1974, 556 p. 

Fat 1973 

Spcnsoc: national Sclenca Pcandaticn, Kaon Frograa 
Afcattact: Tba grcvtb of raaidootlal «l«ctriclty 
oae foe tha pacicd 195(T to 1970 is exaainad 
froa tha at'andpclnt of iodtccaata in tha 
nu»tac cf hoaa«bclda, apflianca aatucations, 
aod tba avara^a antual alactricity 
conauapticn par a^pliaoca.^ Gcoath pattarna 
«^.<\daf Ine^^^ih^^ illoatcata tba factors 
«rccotfitVtft<^r the iivprtaaa f ica 18C0 kvhc 
par booaaboljS ir 19^0' tc 7000 kahi^ poc 
iiouachold in'i197C. Spaca bcatlog, vatar 
baatiag, aod air co^ditioniog bare ao^ll 
• aatacatlona, lac^a aTarige aoooal 
conauaptlcna, ant} tba gzaataat gcovth 
potaotials fee cc^tribating tc the 
caaidaotial lead. KDac^y ccDa«CTatlon ia 
atraaaad thcoogb (1) tha iapoctance of 
housiog inaalaticn, (2) aoca efficient cooa 
air cpoditicoacs, aod (i) tha aabatltution of 
heat poapa fee ciectcic ceeieteoce beating. 
1 The naal:eE ct Jiouseholde, eppliance 

aatocatlcDa* and average anrual electricity 
oae p«f app^ifccc are pcojected to 1990' to 
obtain the total electricity ccoeae^tion p«r 
appliance. Tae sua of tb« disaggregated . 
projectiooa ^e ccaparcd to cthec ind^pemVeot 
projactiona baaed on eitrapclation and 
econcaetric eetbcde. (Jlatl)) 
Availability: HIT PS'caa' $2S«00 for aotiie 
proceedlnga ^ 



lav, D.J. ; 

■ atiQ'^al Petrolaae Ccuocil, Coa»ittYe od Energy 
Conaervation, Beeidentlel/Cceeeccial Taak 

Groop^^ V 
Address: 1625 K Street Vff, Caahington, ti 20006 
Potential for Energy CcoaeEvaticD ic the United 

Statea: 1974-1978. Baaiaent ial/Ccaaercial 

Thia report served as the baais fcs Chapter 3 of 
s^C'f' report "Potential for^Energy 
, Conservation in the United States: 
. 197e-1S78,« poblished od Sept. 10, 197«,yl51 

• P- - . ■ ■ - 

197a 

Abstract: Energy conservation ' aeaaares are 
studied that could prcvJde eigcificant 
redaction in actual oc (rejected energy 
coneueption Tevcls in rfaldentlel and 
coaeercial aerketa dorttg tha (eriod 
1974-197$. Tae folloeirg energy conaervation 
aeeaarea offer tb« greeteat pctentiat savinga 
in the reaidertial aectcc,.by £'rdar of xenk,: 
• ettiag tbeciloetatj bec6 tc 68 degrees/^ 
daring beetltg aeaao^; ineolating celliDgs; 
eetting veter bV«tert beck to 120 degrees] 
«eatfaecetrip(ing \od cealking; tuning-ap 
farnecee; end installing etcre doolfa and t 
elndcva. it X% cstlieted that* theee eii 
conee^vetion actiona corld reealt in energy 
savinga of 1.6 quadrillion Bto*a per yeer, or 
13.21 of the total reaidentlal deeecd. 
Energy cpoaerveticn eeeiaree is the 
coeaercial e«ctor iaclede: eetebllahMg 66 
degreee. eeiieee cccapied tberecatet setting 
in apectaeote. hctele, end aotels during 
heating seeeon; eatebliehing 5 degreee night 
thereoetat cedactioe belcv dey levela in 
epert.aant^ end 10 degceee reduction for 
coanercial baildlaga duciog aacccupied' boure; 
weet becdtripcing and caoiking; providing for 
schadaled eeiatecano* of eguipeent and 
syste'eii; and ineuleting ceiliifga. Other 
iapoctent sevlnga Mthode thet require, oo 
cepitel inveeteent ere ee fcllcvet reducing 



lighting levela; establishing aioieae 
ventilating-alr requlresenta for octeapancy 
^ . periods; aeteblisblng e cooling coefort IqvcI 
of 78 degrees if basic energy is necessary; 
BBd ceasing ccoling of building one hour 
before tereinatioo of occupancy. Tbe 
conservation actions Hated for coeeerclcl 
establiohsants could achieve savinga of about 
1.0 quadrillion Btu*a per year, oc 8.3t of 
' " tbe total coaeercial energy consueption. (33 
« references) (ElE) ^ 
Availability: laticnal Petroleua Couucil, 162S K 
St. Mff, taahington, DC 20006 IS. 00 



Teylor^ L. D. • 
. Arizona, Oniv. 
Address^ TuceoDy At ' , 

Decreasing Block (ricing and the Besidential 
Deeand for Electricity 

Publiehed in "Procecdings^of the workshop on 
* Eoergy Deeend-,* V.D. 'Mordhaus, ed.« 
•loternatioael luetitute for Applied Systeas 
> Analysis^ taienburg, Austria, Beport lo. 
CP-76-1, COIF-7505110, pp. ^3-67 

1976 

Abatract: Decreaaing block pricing creates both 
tkeoretical and econoaetric problees in 
analyxing elactcicity deaand. It is 
• difficult to. assess the relationship of 
deeand and price, for instance, because the 
consueer faces, not a single price* but a 
price schedule fros' vhich. be purchases blocks 
at a decreasing earginal price. Bodel 
results shoe that, in the short run, it is 
better to relate average price to actual r^te 
schedule in cedar to avoid problees of 
simultaneity and identification. Besidential 
consuaption, in the sa^g^t run, ia constrained 
by electricel appliance stocks, but in th» 
long run, the stock ceo vary .aod be kept in 
equilitriue vith the eeount of utility 
deeanded^ (19 references) (OCK) 



Taylor, L. 0. ; BlattcnbargeJ^ O.B. ; Terleger« 

P.K., Jr. ^ - I 
Arizona Univ.; Cata Besourc^ Inc. ^ ■ 
Address: DBI, 29 Hartvell A^e. , Leiingtos« !1A 

02173 

The Besidential Deeand for Energy. foluae I 

Final Beport« fiepcrt Bo. EPBI ZA-23S« Beoearch 

Project 431, 146 p. ' 
Jan 1977 . 
Sponsor: Electric (ever Beeearch Ipstl^ute 
Abstract: This study focuses on the residential* 

^aeand for energy ever the period 1956 to 
) ^97^, eith principel eephasis On the 

residential daeeod for electricity. The 
eludy haa ee ite prieery goal to dbal eith 
dlLcreasiag block priciag in tha aele^ol 
JklectricitT in a aaaner that ia appropriate X 
Ahaoreticeily and e^Doeetricelly sound. To 
Vhia end, a coapleteiy nee price data 'set vau 
' coostructed tbet ie Mrived f ros ectual 
residential rate ecfa^elea peblished in the 
Betiouel Blectric Bete Book. Tbe price of 
electricity ie repreeeeted in the ecob'oaotric 
4 desend 'foactione ee the sarginal price plus a 
aeaaure of intreearginsl azpenditure. Iho 
basic unit of obsertretioa is the etete, and 
the eodels are astiseted uaing the 
veriance*coaFoaeste technique pioaeered by 
Belestre and larlove. T«o typee of dyoaaic 
eodelv ere eetiaated* logaritheic 
f lov-ad justaent aodele in ehich appliaaoel 
stocks do not appeer azplicitly, and 
atock-adjaaieeat eodels in ehich they do. « 
The^ latter eodels eeploy eeeeal eetieetes for 
tbe yeere 1960 to 1972 of 11 typee of 
electricel appliaacee thet eere conatiactod 
by Data Beaoarcas, Inc. apecificelly for tbo 
project. The reealts ef the study: (1) l^j 
.' ODCe-and-f or*ell any notion that the price of 
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•Icctcicity is tct CB lipocttDt dtttralunt 
of th% ■■cant ot •i^ctclclty tbtt boaatbolds 

consusc; (2) •atcbllfk tbt pracUccl 

lipoctancc cf pcopvc ■odtllDg cf 
d«crfialn9-blcck tarlffa; ... and (3) auggeat 
thit tba loB9*cuo i^lca alaatlcity for the 
casldaBtlal daaaud foe alactclclty aay not bt 
■e larga aa pravloaa atcdlaa ha^ ifidlcated. 
(66 cafacancaai laoth, abatract aodiflad) 
Availability; Elactcic Po«ac laaaacch Icstituta* 
3«12 Rillviav l»a., Pilc 41 tc, ci 9«30i» 



laoraaae« Etmtqj cfflca 

Addcasa: 250 Capitol sill Solidlog, iaafcville, Tl 

37219 

Bacoaaandatlooa tor Gcaat«c Eaacgy ZfficiaDcy in ' 
large. Soildioga 

Baport Ho. KP-2067e« 7 p. s 
1S75 , 

&l:atcact: I datallad list of anacgv saving 
aaggeatloaav tbaaa racof aasdatioas 
conceDtcata od "idaa- jcggara" tc lovac jteaaDd 
catl^ac tbaa a blgbar atacdacda appccach. 
Suggeatiooa co»ar lighting, air condltlcning, 
beating, aic cicculatloc« elactcical 
•quipaaDt, vatac, inaaJsticb# and aalntcnaaca 
in lacga boildinga. Tafbaaia ia on tacniag 
thinga on ooly ahea thai aca oaeded and 
keeping baildinga and egoipgact at peak 
pecfdcaance. (14 ce^eceicee) (CCXy 

Jltailabillty: TIC 



Tenneasee felley Authority, Power Barketing 

Oitiaidj*^ 
AddresB.: Chattanooga, TB 

GBi4« for CalculaticDS^of Electric Space Heating 
end Cooling 

' 2C p. 
aar 1972 

Abatract: Tbia. report revieta the f an<iaaentals of 
^ ^ Calculating beet^g regciretenti In 

reaidencoa and^ctfl^r buildings. * <dpneral 
diacuaaion cf ineaffatict, neet bar rSipping, 
^ atom aashea, firotlace daaFare« and window 
aweaticg ia presented firat. Types of 
electric heating ere deacriked, followed by 
an explanation of eati-aating kair conaaaption. 
TabZca cf heat Icaa calcolaticft for a 
aaaple ceeideoce, beat j^uap parforeance data« 
wire sizea fcr'baater ciccuita, beat lose 
coe/f icieota, and noraal degree days for 
heating seaacn fcr citiea in the area are 
included. Inatractions fcT eatitating the 
cQQllrg lead and cooling load tables are dlao 
preaented. (IIPG) 



Ttee« O.P. ; Maellton, j.f. 

PQidee OniT., Dept. cf flechanical loQineering, 

Bey V. Berrick Lakoretoxiea * 
kddreaa: veat Lafayette, in a790€ 
Btergy Raqulreaanta of Beaidentiel Boeea 

Paper presented at the Conference cn laproving 
Bfficiency in hvaC igulFn^ot and Coaponenta 
for Realdentlal end Saaii Ccesecciel 
Boildinga held October 7-6« 1974 et Purdue 



1974 



Onlveraitj, pp. 302-213 1 

t/i. 



kkatract: In ox4|,r tc effectftely aise end uae 
f the heating .'icd-'eir-coaditlonicg eqolpeent 

for e reaidantlel hoaa, all enac97 Inpata 
into that houe% eboold te knoan. It ia 
difficult to ^nd or predict taluea of a«ny 
of theae energy ^pata. In a itudy conducted 
by the ataff of the Bay ,Berrick 
leboratoriea* fcur hoaaae vere deaiqned, 
\^ bailt end iaatraaented to atadj the coafort 
V provided tj and* the operating character iatica 
cf foot different beetirg and 

] 



ait-conditioning planta (a split-type, gaa 
operated beating and cooling unit; gas 
furnace and electric aplit-type air * 
conditioner; packaged, air-to-air heat puep; 
baseboard reaiatance electrical beatera and 
electric air conditioning), la part of tbla 
atady the energy input to each hoaaa, the 
energy input tc the heating end cooling 
eqnipaent, and the energy input to aoae of 
the aajor appliancea ware aeesured. This 
paper will diacaaa and give valuea of tbeae 
energy inpata. (5 referenceajt (auth* 
Introduction acdified) 

Tyrrell, T. J. ; Chein, W-S. 

OaK aidge Bational Labocatory, ' Energy Division, 

Dept. of Analyaia and Evaluation 
Address; oak Bidge, Tennessee 37830 
Forecasting Blectiicity Oeaand: i Range of 

Alternative rttturea 

To be publ2abed ia the proceedings on Systeas 

Thinking and the Quality of Life« The Society 
for General Syatess Besearch - iiis Annual 
fleeting, lew York City, Jenuary 27-30, 1975, 
12 p.# 20 references 

1975 

Sponsor: Rational Science Foundation* bahn Prograe 
Abstract: Hany govcraaent and utility fcrecast^er^ 
regft^d the sherp decline in electricity sales 
daring 1973-1S74 as a teaporery phenceenon 
resulting prisarily froe stringent energy 
conservation efforts. Little has teen 
att|:ibated tc the iepacts of higher 
electricity prices and interfuel 
substitution. This eiplanation is in sharp 
^ contrast to our econoaetrlc analyses under 
which aignificeot price-deaand relationships 
were estleated. The paper forecasts future 
electricity deeand based on econoaetrlc 
aodels, which specify the relationship 
between electricity sales and aajor causal 
factors for residential, ccaaercial* and 
industrial sectors, ffe conclude that if 
future prices of electricity and other, 
substitutes fall Into our assuaed range, the 
total electricity desAnd in the O.S. will 
increase by 5.0 percent tc 5.6 percent per 
year during 1973 to i9B5. (2U references) 
(euth) 



U*S. Congress 

Energy Policy and Conservation Act, Public Law 
9*-l63 

9ath Congress, S.622, 99 p. 
22 Dec 1975 

Abstract: The purposes of the Act are: (1) to 
grant atandby authority to the Preaident to 
iapoae rationing, to reduce enev^ deaand 
through conaervation plana, and to fulfill 
Obligatlonc usdar the international energy 
prograa; (2) to create a strategic pstroleue 
ftnnerve capable of reducing the iapact of 
aavere energy aupply intarruptiona; (3) to 
iacreaaa dcaaetic foaail fuel supplies 
tArotfgh price incentives end prodnction 
requlreaents; (a) to conserve energy supplies 
through conservetlon progreea and through 
regulations, abere receaaary; (5) to laprove 
energy efficiency of vehlclea* aajor 
* appliances, and certein other conauser 
coeeodities; (6) to decreese deaand for 
petrolAue producta and natural ^gaa by ■ 
providing f cr >graeter uaa of coaV^aaoutcea; 
and (7) to aaaura reXiebillty of eif|ycqy datA. ^ 
(BTB) 

Aveilebility: gpo $n20 ^ - 



O.S. congreea, congreaaional Budget Office 
Add^eaa: Baahingtoa, DC 



1 n 



Pecspcctiva 

Stiff Vockiog Paper. 154 c. 

Jan 1977 

ifcatract: ihia nccklog paper ia intended to 
asaiat in tba Ccogres^icoal debate tj 
offering an iodapcndent evaluation of the 
pcopcaed anetgy prcgraa.. ... The report 
focaaea on the aa^or aner^jy initiatives of 
coal ccQVcraion, the crQde oil equalization 
tax, natural gaa pricing, hcae insulation and 
solar aquipaent tax credits, and the tvo 
autcBobile*Eala trcd pEcpcaale. Secondary 
propoaale, mcb aa ctaadarda cn new 
appliances ind cailaiogji, which altogether 
the idainiatraticn eatiiates account for leajS 
than 30 percent of the (ctential saving?, arc 
not addressed in this raport. Essentially, 
the paper has five aajoz objectives: to give 
an ovarvicw of the general etrategy, to 

^ provide analyais of the aajcr initiatives, to 
convey inforaaticn abcat the ircentive 
aecbanlaaa, tc irdicate chcrt-xun 
■acroecohcaic i a pacta, and to. apecify 
possifcla ehangea in the diatritaticn of 
incoae. Chapter II offars a ganeral 
orientation AdaacriQiig the overall 
philcscphy o^the Presidents approach and 
its critical features^ ^od placing it in the 
spectruB of p|)sail;l6 altarnati ves. perhaps 
acre iipottaok, bouever, it spacifies a 
fraaevork f or/ e valuatins the irdividual 
pcopoaals tbait is uaed ^throaghcut the 
subscquant cUapters. Chapters III through 
VII evaluata/and aoalyzc the lajor energy 
initiatives Lithin the package.' Chapters 
VXII through X atteapt to asseea th€ general 
costs and b/fcneCits of the aajcr proposals. 
Budget costJa, aacroeconcafc effects, and 
distribut ideal iapacta are addresaed in these 
final thr^ chapters, (froa Sccpe of the 
Seport) 

if ailabili^y: CPC, stock «o. O52-Q70-O«|43att- 1 



O.S. Congress, Office of Technology Asacssaent 
Address: Vaahington. cc 20*10 
InaXyais-^f the Propcsed Bational Inergy plan 



\ 

Bfport no. OTA-I-51, 2U8 p. V , 
Aog 1977 

Sponsor: a.S. House of fleprasentativea, Coanittee 
on Science and Tachnolcgy: D.S. Houce of 
Beprcaentativaa, Coaaittc on Interior and 
Inaular Affairs 
Akatract: The National- tnarqy Plan, which waa 
presented to Congress oc fcpril 20, 1977, 
prescribes qcaln and prlaiciplaa to guide the 
nation'a energy future. The Adainietration^^^ 
alac aubifittad legislation tc iapleeent tba 
Plan, -the purpoae of thie study was to 
provide cxngreaa nith ar indepandent 
evaluation of the Adainiatration* a propoaals 
and their aooial and econoaic affacts. Taak 
groups Mere aaeaabled tc aaseaa tba Plan'a 
'likely iapscta on energy aupply, enargy 
deaand* and aoOiety ae a ehole. An 
additional taak group asaaioed the overall 
policy laplicatlons of the Plan. ... The ^ 
report 'begioa with an eaecatita suaaary, 
including the aajor conoluaiona on aupply, 
deaand, and aocietal iafacta. Chapter ll < ^> 
providea #a overall parapecti la on the Plan 
and' its policy iaplications. There follow 
ohaptere for aach of tlie three iepact araaa 
and the iasaes that nead to. ba conaidored. 
finally, thece ara two appandiiae: the firet 
■eaaurea the. aagnitude of the energy problea; , 
the second analyzes thm effact of energy 
price cbangaa on the aupply cf foaail fuels. 
^ (27 raferencaa) (froa Poceword) 
Availability: cfC la.OO, stock lo^ 
O52rOC3*00a'20-6 

\ ^ • ■ . 



O.&. pept. of Coaaarca; D.S. Dept. of Housing and 

grban DeValopaaot 
AddressT Washington, DC . * - 

Annual Houaing Survay: nnlted States and 

aegions. p«rt A - General Boosing 

Ckaractoristica 

Annual publication. Current Housing Reports 

series H-150-73A for. 1973 data, v. p.; Scries 
B-l50-7'iA for lS7a data, v. p.; Series 
H-150-75A for 1975 data, v. p. 

Jul 1975; Aug 1976; Apr 1977 

Abstract: Statistics are presented on general 
housing characteristics froa the Annual 
Hoaeing Survey for the^O.S, by inside and 
outside standard aetfopolitan statistical 
aceas and each of the four geographical areis 
(Sortheast, iorth Central, South, and West). 
Inforaation is provided on the size and 
coaposition of the housing inventory, the 
characteristics of its occupants, and changes 
in the inventory resulting froa nee 
construction and from losacs. Statistics are 
based on inforaation froa a saaple of housing 
units, -collecUid by personal interv4.ee. 
Contained in this publication are an 

, introduction; a suaaary of findings vlth text 
tables; Appendix A, which describes. th« 
geographic area classifications and provider: 
definitions and explanations of the aubjects 
covered in this report; and Appendix. B, which 
presents inforaation on saaple design, 
^stiaation, and accuracy of the data. (BtE) 

Availability: GPO S4.00, Siteck Ho. 
0O3-02a-0136e-1 for 19T*^ Survey 



D.S. Dept. of Coaaerce, Bureau of. Econoaic 

Analysis 
Address: . Washington, Ijc 

Survey of current Eusiness ^ 
v.p. 

Monthly ' 
Abstract: Bach Monthly report provides 

coaprehensive coverage of business and 
econoaic conditions, incleding national* incoue 
and balance of payaeat stateaents. In-dcptb. 
articles on various econoaic subjects arc 
also included. Weekly suppleeenta provide 
advance inforaation on selected data. (EBH) 
Availability: CPO ja0.3O annual aobscription 
itx:luding veekly auppleaents 



D.S. Dept. of Coaaarce, Bureau of Econoaic 

Analysis 
Address: Washington, DC ~ 
1975 Business Statistics. Twentieth Biennial 

Edition 

) 

Biennial suppleaent to the Survey of Current 
Bueineas, v. p. 

Bay 1976 

Abatract: This. publication presents the 

historical data for approxisately 2,^00 
eeries thet appaar in tba S-pages of the / 
Survey of Current Buaineae, publisbad aonthly 
by the Bureau of Econoaic Analyeia. Data for 
the national incoae and ptoduct accounts 
reflect the raoeatly coapleted benckaerk 
« revieions. Data are ehovn annually for the 
jmAzm 19<i7-7a, guerterly for the years 
196*-7a, add aonthly for the yeere 197l-7a. 
Explanatory notes are provided for each of 
the aeriea in a eeparete eection. ... The 
appendix to this volaae provides aonthly or 
quarterly data for earlier perioda foK alaost 
too of the aore iaportanf aeries. (froC 
Poreword) 

Availability: CFO $5.1,0 ^ 
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O.S. Dept. cf Ccssct'cce^ BQr««Q of th« C«nsQS 
Address: VashingtoD, EC 20233 
HooMhoida with T«le»l«ioD Sets in. 'the Onited 
states, j«pBaE7 1969 / r 

Corrent.HooBing BepcEte, Hoaeing Chacsctecistics. 

S«rie8 B-121, «o. 15, 8 c. 
Jon 1969 

Abstract: Oate are presented on hcaiehclds 

•quipped %ith tele>ipioD sets. Infcraation 
is presented ch the-^perceotage rCf households ^ 
with one or aorc than ore set •in the a. s. and 
various caglcDS cf the O.S., characteristics 
of hcusebolda and heada of hooacholds 
auaber of seta aad by tjpe cf eats, and other 
related data. (HIG) 

Availability: CPO 



U.S. Dept. of Ccas«^ce, Boreaa of the Census 
Address; faahington, CC ' 

-Statistical Abatract of the Onited States, 
1975; 1976 

AoBttal pobl/ication, Jational Data Book and Goide 
/to souircaa, 96th Annuel Edition, 10«0 p. for 
1975 A^atract; 97th Annaal edition, ioy9 p. V 
for 19,76 Abstract ^ 
1975; 1^76! , 

Abstract: istatiatical data are iocloded in the 
follcviog categcfies: popalaticn; vital 
atatistics, health, and notriticn; 
isaigration and aatoral liation ; edocaticn; 
Ian enforceaent, federal courta, and prisons; 
area, geography, and cliaate; pobllc lafads, 
parks, recreation, and travel; labor force, 
esployaent, and earninga; rational defense 
afld Taterans affpirs; social Icaarance and 
iifel£are_servicea; inccat, ejpeWitores, aad 
iffealth; prices; electiom; federal 'govemaent 
finances and eaployaent; atatc and local 
governsent finances and eaployaent; banking, 
finance, and inaora nee ; busineaa enterprise; 
cossonicatibna; pover) aciencc; 
tranepcrtation - land; transpcrtaticn - air 
and waters agricaljbure; forasta and forest 
products: fisheries; lioing and aineral 
prodocta; ccBstroction and hoaaing; 
aanafactures^ distribution and aervicesV 
foreign ccaaarce and aid; outljiikg. -areas 
under the jurisdiction cf the Dnlted States; 
^ cooperative intcrnatlcDal atatiatics; and 
aetropclitan area statiitica. (DCH) 
Availabilityr GPC 510. 5T) <cloth) Stock No. / 
032U-010a9-6''; $8.00 (paper), stock Bo. / 
^ 032U-01C50-0-for 1975 Edition; JIO. 50 ' / 
N(cXotb), stock Be. 00_3-C2«».-01 173-5; $8.00 / 
(P.aper)^_«tcck^ He. 00 3-C2U-0 1 nu-3 for 1976 
TdiVlon . ,r 
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O.S. Dept. cf ccaaerce. Boraau of the Censua 
1970 Cenaua of Hcuaing, Detailed Hcosing 
Cbaracteriatica, Onited Stataa^uaaary 

Hcn>-Bi, aso p. 
Jol 1972 

Abatract: Tbia report preaeats atatiatica on 

detailed charactatiatica of hciisin? unita for 
the Dnited statea, roQicns, divialona, 
states, and certain other areaa. Tablea are 
preaanted on the follcaing aobjects: suaaary 
characteristics; total hcuaing onita; total 
population; occupancy characteristics; 
vacancy characteristica ; atilitation 
characteriatica: pluatiag ctiaracteriatics; 
strttctocal charactoriatics; e^aipifent, *aela 
(and appUancaa; sad financial 
/>^haracteristics. The aobjecta covered in 
*tkia report ace all draafi froa tha 15H and 5f 
questionnaitaa. (RPC) « . 

Availsbility: GIO 



O.s.'D^pt. cf ccaaerce. Bureau of the ceasns 
Address: Washington, DC 

Selected Data froa the 1973 and 1970 Surveya 

■ of Purchasca and (^unerahip 

62 p. ' 
Jul 1976 

'Abstract: The Surveys of Purchases andybvnecshlp 
were conducted in the fall of 19Ta'^and 1970 
as suppleaenta to the Annual Housing Survey* 
Data are presented on consuser' ownership; 
availability, and purchases of autoaobi.les 
and aajor houaebold iteas« Socio-econoaic 
factors affecting cvnership and purchases of 
COTS and ap^iances are surveyed <«.g., 
iDCoae, age -ot head of household, race and 
Spanish origin, location of residence, and 

^ tenure of .housing unit). Data collected froa 
the 1973 and 1970 Surveys of Purchaaes and 
Ownership are to be published in aa isaoe of 
"Consuser Buying Indicatora," Serie^ P-6$ in 
the Current Population Beport Series. <BTB) 



'O.S. Dept. of Ccaaerce, Bureau of the Censua 
Address: ffashingtct, DC u 
Current Population Beports^ 

Publication Series F-20, p-23, p-25, P-26, P-27, 

P-28, P-60, and P-65 
Abstract: Current Population aepor^s, which 
consist of eight separate report series, 
present data derived froa the current 
Population Survey, a ao^thly saaple aurvey of 
about M7,00G hcusehclds. These Current 
Population Beports present data on household 
rel4ticuship, age, race, and sex; aarital 
status; nuaber, presence, and age of 
children: nuaber of children ever born; first 
earrlage; level of educational attainaent; ' 
occupational group jf labor forcfe status; 
faally incoae; veterans' status; and 
aobiaity. The eight series are as follows: 
P-20, Population Characteristics, with 15 
reports issued per year on school enrollaent, 
educartional attainaent, characteristics of 
persona, faalli^s, aad households, fertility, 
and aobiHty status of civilian population; 
P-23, Special Studies, issued several tiaes 
p«r y^ar on vArying subjects (e.g., reports 
on black population, Aaarican youth, the 
■glqgy^sorvival rates, population in 
aetrppolitan and nonaetropolitan areas, 
ferMllty indicatpra, and feaale faaily 
heads); p-25, Populatios Istiaates and 
Proijectic^s, a aonthly and annual aeries; 
P-26, Feddra^-State Cooperative prc^raa for 
population Estiaated, a periodic publication 
which ccvera population estisates by county, 
percent change for estiaates froa previous 
year, and coapcn'ents of change— births, 
deaths, n*t aigraticn — by county; p-27. Para 
Population, an aOnual report on the aixe of 
fara population «nd selected population 
characteristics; p-26. Special Cenauaea, a' 
seal-annual patlicatloo covering the age, 
sex, race, and change In population In 
specified areas; p-60, consuaor lacoae, which 
is published aevaraJ^-tisf s each year and 
inc^udea data oo^the soney incoae of faallles 
and .?»T«ai^s, hcuaehold aoney Incoae and 
- ^ selected Social and sconoalc charac;terlatlcs 
of housaholds, and characterlst Icsfof the 
loe-lncoae popuUtlcn; snd P-65| cfensnaer 
Buylag^Jndlcatora, covering household 
expendlturea on cara (new and used), 
appliances, and aelected other durables, and 
expenditures by age and race of household 
head and by Incoae. (BTB) 
Availability: gPO; PM^nlatlon Series Beports soljd 
as a alnglo consolidated sabscrljptlon, $56 , 
per yr. 



O.S- Dept. of ccssecce, Bureau of the Census 
Address: tashlng;kCB, DC 



'...♦/ . . . • 

1967 Ceaaoa of Covstioctiob iDdostiias. ' Af 
StatiatiCi: Onltad Stataa Sximfzj, ' 
Statistics fee CcnstcQction Bstablishaents 
Hfth snd Vitbobt Payicll 

Bsport io, CC67-A-1,'27 p. 

D«c 1970 

Abstract: This rspoit sussaiizas 1967 Census of 
const r Oct ion XyDdnstciaa data derived frcs the 
final lapcrta already published for each of 
the states. During 1967, there were a total 
of 794,83^ estafclishients in th« Onited 
. States operating prisarily as general 
contractors, special trade ccntractcrs, 
bperstite builders, or acfadividers or 
developers. Theie estatlishseots had total 
receipts of S1C1.7 faillicn. it tables 1 .and 
; 2 of this report, sussaiy statistics are 

** ' provided for all estatlisfaaents and, also 
separately for the eaplcyer grcup < those 
establiahaent^ «ith payroll) aod for the ' ' 
nonesploycr groop (tboit estatlishscnts vith 
CO payroll). th«re vera H26,Ctl 
estafaliahaenta, cr 59 percent cf all 
constroction aatatliahaanti in the Cnited 
St a t e a , tAaA>diftCie»xfT ffrt ntifcfrl oy a 7hey 
accounted for only £.facat 6 percaat cf the 
. 'total receipts of all ccnatrgcti6n 
eatabliBhaenta. 7here were 3^6,771 
est^ tlisheenti, cr 46 percent cf all 
constroction estafaliahaenta, that were 
"eaployera** and they acccanted for S4 percent 
of total receipts. California ranked first 
asong ^he statei on the basis cf the greatsst 
nasber cf ccnstrcction citatllahsfnts (with 
and without payicll) and on the basis of 
total recaipta of all establiabaents. Vev 
Torli rasked aecond. Tat lea 3 through 9 
provide considertftly scie detailed 
inforsation for the eiplcyer gtcup. Total 
receipts for t^ece estat lishsects in 1967 
asount^d to 595.9 tillico, of thich S92.6 
billion vera i^eceipts fcr construction uork.^ 
These establishsents sade payaenta for 
conatruction vork sufacontract^^to ethers 
aaoonticg to S23.1 billion^ leaving net 
■ copstruction receipts of about 169.5 biUion.- 
The consttuctloB^estsblishsents with payroll 
in the Onited States sada payaants for 
purchaaad aaferials, coiponenti, and suppliea 
in the aBCuqJk of 229. a billion. ... Average 
eeployaant fcr the year in these construction 
est atliahsenta in the Otited States totaled 
3. u rillicn eaplcyees. Total payroll for 
1967 aaounted tc S24. 2 billion. ... 
Conatruction astablishaante with 10 or sore 
esplcyees, vhilc cepreaanting cnly 18 percent 
of the total nostcr of eiplcyer 
estatliahsenta in the Ocited Statea, 
accconted fcr 75 percent of the total 
receipts of all aaployer* establishsents. ' 
<frcs Special Tekt) 

Msilsbility:' GEO 10.35 



0*5. Dept. of Ccsaerce, Borasu of the census 
Address: Vaahingtpn,^ DC 
Construction Kepocta 

Verlodic Beporta, Series Boa. C20, C21, C22, C25, 
C27, C30, C40, and C41, v.p. 

Ainitractx Thia aariaa..of Cenaos reports on the 
constroction industry ccaaists of these 
' periodic publlcstiona: C20, Boosing Starts, 
a aoDthly report vhich .pfovidea estioates o^ 
totjil bousing starts mui. nusbar of nee 
housing unita started bf^privste and public 
ownership; C21, Bee issidentiel Conatruction 
in Selected SUndard Betropolitsn Statistical 
/ireaa; a quarterly publicatioDs C22, Housing 
Cospletions, s scnthly leport vhich provides 
both UDad jested snd aeaac'nally adjoated data 
on tha nuabar of nee privately owned and 
publicly owned housing gaits ccspletsd each 
sonth; C^^S, s soDthly pofclicsticn, entitled 
"Bew One^fssily Bouses Sold and For Sale** 
(forserly •3slas of Bew One-reflly Bosea*), 
end sn saoosl poblicaticp, entitled 



racteriatics of Bew Hocusing** (forserly 
rsc'terlatiee' of Bew Oae-Faaily Boaes*) , 



. "Cha 
" Cha 

which provi^de inforaation on new privately 
owned, one^faaily boaes (expanded to 
aulti-faaily housing in 1976 annual report* 
C25-76*13) sold dnring the^ aonth ind for sale 
at the end of the apnth, together with 
related annual data and figure^ for previous 
aonths; C27, Price Index of Bew One-Faaily 
Boases Sold, a quarterly report; C30y valuQ. 
of Bew Conatructidn Put in Place, a iBOnthly 
report; caO, Boosing Authorized by Building 
Peraits and Public Contracts, a sonthl^ and 
■ anuoal poblication; C41, Aothori^ed 

Constroction, a Aonthly report; C4S-1^7S, 
Housing Onits Authorized fcr Desolition is 
Persit-Xssuing Elacefi: 1975,. an annual 
report presenting data on housing authorixed 
for desolition in 326 cities «ith a 
population of 50,000 or sore, all SRSA*a, end 
Cenaus regions and divi^ons; snd <50, 
fiesidential A Iterations And Repairs, s 
quarterly «nd annual report. <BTB) 
Availability: 



D.S. Dept. of Coseerce> Bureau of the Census 
Address: Washington, DC 20233 
1972 Census of Selected Service Xnduatrles. 
Subject Series 

Beport Bos. SC72-S-1 to SC72-S-8, v.p. 
De^1975 

«|HR^act: Conducted in 1973 as part of tke 
^^''ecob'osic censuses, the 1972 Csnsua of 

Selected Service Industries is an enoseratlon 
of selected service establishsents in the 
D.S..iThis Ssbject Series consists^of eight 
reports, including the following: ^SC72'*S-2 
<Botels, Botels, Trailering Parks, and Casps) 
which presents statistics on sajoc sources of 
receipts, nuaber of gaeatrcoas, weighted 
average percentage of occupancy, period 
establishaenta started operations, type of 
-facilitiea available, and reaorts by aajor 
«' aource of receipts and by average length of 
^ stay; SC72-S-3, Botion Picture. Industry, 
providing data on receipta by source, 
proaotioaal expenditures, adaissions snd 
capacity, sud period first operated ss 
theatec; SC72-S-4, legal Serjrices, with datA 
on operating expenses, personnel and payroll 
by occupation, receipts by class of Client, 
aod priaary fields of practice; SC72*S*-^, 
Architectural, Engitieering, and 
Land-surveying Servf^ea; SC72-S'6, 
Acrangeae^ of Passenger Transportation,, 
which presenta atatistica for travel 
agencies, toar operators, and related , 
services; SC72-S-7, Bonregulated B^t^ 
Carriers and Public Bsrehoosing, which 
prbsents dsts on bos carriers, trade 
carriers, and public warehousing; and 
SCT2rS-&, BiscellaneoQS Subjects, including 
statiatics cn laundty, cleaning, end other 
gereent services; funeral aervice snd 
creaatories; advertising sgescies; credit 
reporting snd collection agencies; portrait 
photograpby; ccssercial phctograpby, srt, 
graphics, snd related design; cospnter and^ 
data proceaaing aervices; coaaercial 
research, developsent, snd testing * 
laboratories; autoaotive rental and leasing, , 
without driveca;^ autoaobile parking; 
autoaotive asrvices; perforsiag arts; bowling 
establishsents; cossercial spectator sports 
and aauaeaent parks; dental laboratoriea; 
central sdsinistrative offices and 
aoxiliariea; and capital expenditaces and 
other financial data. <BTB) 
Availability: GPO ^ 



O.B. Diipt. of Coaaerce, ftareau of the'Censoa 
Addresat BashingtcD, DC 
CarreaiJ ladastrisl Beports 
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Ptciodic Be(octf, 

Afcatcact: This £«riflfl of ■octhly, caartflrly, and 
•nnaal cefoctfl fco¥id«8 CQCrent atatistlcs on 
coaacdity prodactios aad shipiants. Included 
la this Bfl^icfl acc the fcllcvlcg r«foct£: 
B3*1, Sanafactarcrs* Shlpveots, ZnT«Btocies# 
and Ordara^ ■cnthly repccta aith data on 
valaa of laou factorera* ihippecta, 
iDvantcciaa, and ocdeci, InduatCT group; 
aarket catagoriea and aafplaaaotary aeries on 
capital goodfl, ^flfenae frodccta, and 
' hoaaebcld daral(ilea; and value cf 
aanof actareca*, linventcr lea . tj stage of 
fabrication, by iodustry. groQp; ^ 
Ban Q factor era* Shiptentfl, iDveotories, and 
Orders: 1958-1976 (Bevlaed) , In which the 
Bontfaly data in.B3-1 havfl been reviaed; 
llA;r34V# Selected Heating Zgaipflentf an annual 
poblication vhich* pceaenta atatiatica on the . 
.quaotity and ▼a'l\>e of lanuf actcc^ra* 
ahipaeata and invmtory of aelacted heating 
e^uipaect; 01-358, Ai c-Conditicining and 
tefrigecatioQ EdQlpieot^ iDclodlng Ware Aic 
Furnacea, an aanQal reject p-tcvidiog 
atatiatlca cn the gaantity and valac of 
■anufacturera* ahipaecta of air-conditioDing, 
cef rigcra ticn egoipientf^ and ncnelectric van 
air f urnacea; RA-3SBr Of f ice^ Ccapating , an d 
K/ccount ing ?nachln€a# an flnnnal report 
presenting data cn the soa°^i^I''aii<3 ▼aloe of 
ahipieota of of f Ice, coiputing, and 
accoQDting aachicea and related eqoipaent;. . 
flQ-36S, Electric Laapa, a gcarterly report. 
/ vith an annual aaaBacy« Inclodlog data cn the 
quantity cfi pcodoction^ and end-of -qoacter 
Btocka, and the qoant^,!) and valoe c£ 
ahipKTnta of alectric laapa each by product; 

Electric Ucuisevarea and Pane, an 
annual report' which prexcnta etatiatics on 
■anofactocera * ahipaentx pf elactric' 
housewares and^ fans; RA-36F, flcjor Boosehold 
Appliances, ao atnbal pctlicatlon with 
atatistica on the ▼aloe of'' ih ipients of aajor 
household appliances; Zlectcic 
Lighting Fixtorea, an acoual publication; 
nA,-36n, an annual publlcaticn actitled **Ra4io 
Receivers and Te leva's lot Seta, Fhoncgraphs 
and Becord Playera^ Spe<kera aod Belated 
Equifaeut." (BI£) . 

Availability: G (C 5125.^00 for yeatly 

aubacript io n; individual reports ar« 
available thrbpgh Subsccibet Services Secti'/on 
(Publications), Cureao cf the Censoaf 
Hashicgtoc, DC 2C233 



0.5. Dept. cf Ccaaerce. Bureau of the Census 

Address: Washington, DC 20230 

Oifited Statea Dapartvent of Coaiecce Neus. 

Price Index of Vcw One-Iaiily Ecoaee Sold 

Qoarterly cepfc.t, a((EOxiaately (. 

Atatract: Tablea ara providad with data back to 
1963 on: tha Price Xndax of lew Onc-?aaily 
HQuaes sold, Includiag Taloe cf Lot for the 
0.3. aod ky Bagicn; and Avacaga Sales Pcicee 
of the Rinda cf Vew one-Paiily fk>uaea Sold in 
197a (1967 for old aorlaa) Cci^are^ with 
^ Housaa Actually Scld During Each Period. 

'...■'^> Be ginning Kith tha second qaar^er 1977 report 
^ .(released August 12, 1917), ^thc price index 
table will be calcolated with iiaights which " 
reflect t be quality cbazactarlitica of houaea 
aold in 197(» rathrr tfaat tbcaa lold in 1967 
- (aa in previcua ceporti)'and the baae year 
updated to 1972«10t).0. Bowevat* the old 
aeriaa baaed cn the icinda of facuaea sold in 
1967 will alsc ba publiabed for the reaainder 
of 1977.' (BIB) 



t).S. Dept. of Ccsafice, Boraau ct the Censoa 
AdOr^aas Vaihlngtortf DC 20233 
1972 Ceoaoa of vholaaale T^rade.r Icloaa I. 
tuBiary aqd Subject .Statiatica 



-961 

AbaCrac^ttD This voloae^includea data previously 
iasoed in repcct «C72-A-52r aeriea BC72-S-1 
to 4, and report VC72-L. Snaiary statistics 
on sQCh topics as noaber of establishaents, ^ 
sales* inventcries, and payroll are presented 
by type of operation aad kind . of busineas for 
the Onited Statea, raBf' diviaioni^. 
States, selected sta^QVTC^aetropolitan 
statistical ar^aa, and coonties. Subject 
statistics inclQde reports on establishaent 
size and fira size, along with legal fora of 
organization; petcoleua bulk stations an^ 
teriinals; value prcdoced, capital 
expenditures, fixed assets, cental payaents, 
"and soppleaental labor costs of aerchant 
wholesalers; sales by class of costoaer^ 
credit saleE, cecelvableSf and bad-debt 
losses; wacehcoae space and aiscellaneous *• 
SQbjects. These data are are priaarily 
presented for the Onited States, bat selected 
iteas include breakdowns for sealler areas.. 
COBBOdity lice sales provide data by kind of 
business for each type of operation (aerchant 
wholesalers, aanoJCactWe^^ sales tranches 
and sales offices, and ■erthandiae ageots and 
broketa) on the nuiber and total salea of 
establiahaenta in a specified kind of 
business; on the nuiber of establishaents 
carrying the line, and total sales of the 
specified ccaicdity line; on the percent pf 
total sales accounted for by each ccaaodity 
line carried; and, for establishaents^. 
I actoally handling a specific line, the 
I . percent of their total sales represented 
\ sales of that line. Data are shown for the 
y onited States, each geographic division, and 
^ selected standard aetropolitan statistical 
areas; (Croi Bureau of Census Catalog: 1976) 
Availability: GPO 117 (clottibound) « Catalog No. 
C56.252/5: (Vol.) 



O.S. Dept. of Cciaerce, Bureau of the Census 
Address: Washington, DC 20233 

1972 Census of Eetail trade. Tolupe I. Suaiary 
and Subject Statistics 

U20 p. , 
Jul 1976 

Abstract: this voluie includes data previously 
issoed in series fiC72-A and BC72-S. Soiaary 
statistics on sQch topics as noaber of 
establishaents, sales, naaber of 
unincorporated businesses operated by. sole 
proprietorships an^ partnerships, and 
payrolls are . presented, by kind of business 
for the Onited States, regions, divisions, 
and states. The 250 largest counties and 
cities are ranked-vby voluae of sales. 
•Subject statistics include rep<3rts on 
establishaent and fira size,. along with legal 
fora of organization: capital expenditure:;, 
fixed assets, and rental payaents ; 
aiacellaneooa aubjects; and 'aerchandise line 
sales. These data are primarily presented 
for the United St«ltcs, but soae iteas aHong 
the aiscellaneous subjects include ^reattdowas 
for siall^er areas, (froi Bureau of Census 
Catalog: 197€) ' 

Availability: GFO S8.S0, Catalog Bo. 
C56. 251/6: (fol.)- 



O.S. Dept. of Ccaierce, Bureau of the Ceosas 

Address: Washington, DC 20233 

U^S, Bxporta--Schedale B— Coiiodity ty Country 

Ronthly and annual reporta, Beport Bo. FT, 410, 
v»p. 

Abatr<ict: statiatica on tha qoantity and valoe of 
ioaividoal corfioditiea exported are presented 
by coontry of deatination. Coiaodity detail 
shown ia that cf Schedule B, Statiatical 
Claaaif icationa of Doaeatic and Foreign 
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Coaaoditlca Bxpcrtad frcs th« Onlted Ststw. 
The ■^■pllng pcccadoca aod H« affect on th^ 
rallablllty of the data aca dlicosacd Id Mcb 
lsaa« cf thla report, (froa Bsceao of the 
Cenaaa Catalc9$ 1976) 
A?alUblli.t7: qvc. Catalog lo. C3.16«:ai0 



O.S. Dept. cf Ccaeerce^ Bvraaa of tbe CcDsaa 
Addreast laabin9toD» DC 20;J3 
1S72 Cenaea of GpvarnaeDta. •^Volaaa !• 
Govaroaenta;! or9anlsatlcii 

kll p. 
Jol 1973 

Abatracts Tbla vcluoc proildea infcraation on tbe 
noabara and aalected cbaracterlatlca of 
goverDaantal ooita and (abllc acbool ayateaa 
as. of the beglDoln^ of 1972. is Introdoctory 
text aaaaarltes tbe data* reviava hlatorlcal 
trenda» explalne criteria fcr daaalflcatlon^ 

4 and daacribas pcccadorea for aaaaabllng data. 
Hatlcaal data arc sbo«a» by statea and 
a^aadard aetEopoiltan etatiatlcal areaa^ on 
tba/ fo lloal ogs nnabere of coaoty^ aunlclpal» 
andXtovDafalp govcEDaaotiy and tbelr 1970 « 
poputit^ifn, by f opolatlco-aiia /claasea; 
acbool dlatrlcta and ctbar public acbool 
systeaa by aalectad cbaractariitics— type of 
ayatea» enrollaeDt* Doatar cf acboola 
operated* area a<rved» tod ^redaa provided; 
apeclal dlatrlcta*. by frvctlco farfcraed and 
area aerved; and noabari of Iccal 
govarnaente, by typa» lo eecb ccunty area. A 
conclading teitoal aecticndeacribes local 
governaenta end pobllc tcfaccl ayateas legally 
autborixed Id aacb State mt tbe beginning of 
M972« and IdentlXlee eeilaotoncaooa 
governacnt agaric lee tbat are claaacd aa parte 
of other' governeente retber tben aa sepbrate 
governaant onltc. (froa Boceeocf Ceneoe 
CetalQ^g: 1973) 

Availability: GPO S4.55» Catalog lo. 
C56.247/2:972/V. 1 « 



O.S. Dept. of Coaeerce* Boraao cf tbe Cenaoe 
Addrcsa: Wasblogton* tc 

current Hooalng Baportas Bcaalng Vacancies 

Coacterly and annual pabllcatlons»^Setl«a Ic 

fl-111,. v^ p. ) 
Attract: Data are sbcen on rente 1 vacapcy ratea 

and boaaoener vacancy rates fcr tbe Onlted 
> Statea » ragiona, erd Intide and outside 

atandard aetropolltan atatlatlcal areee* for 
the current quarter and for tbe aaae quarter 
one year ago. Vacancy ratea fcr rental and 
boaectoner bcaaXng with ipecific 
charecterietlca are alac praeented: Percent 
dletribotloB cf rentel vacaocifi and 
hoaecener vacenclee» by boaelrg 
charactarietlce ; nueber rocie* nneber of 
bedrooee» and nueb«r of 
atructure; dapaticn of va 

facllltiaa; year built; aontbly rent naked; 
and aala price eakad. Alao Iscladed ere 
percent dietribu^lon cf ell veceat hooelag 
unite ty atbtoa* and fl^arae cr teaore. 
Annual everege ratea are publiabed in e 
aeparate report leaoed in iarcb. Quarterly 
reporte ere titled "Veceat flooelng Unite In 
the Onlted Statea**; tbe annual report le 
titled *'Vecaacy Batae ard Character ietloa of 
Hooelng In tb^ Oolted Statae.** <froe Bureau 
of C<Kna^ua Catelo^i 1976) 
Avellebi'll:ty: G(o S3. 60 (esnoal aobacriptloa ^or 
Seriee B-llljtad B-121« coeblaed) « ilf^gle 
copy S0.3!, Catarlog lo, C3.2lSxH111 
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of rocia* nneber 
"flijl^elnQ anlt^ In 
vacancy: pluablng 



O.S. , Dept. • of Ccaeerce* Boraan of tbe Ceneue: 

O.S. Dept. cf Hcoelog afld Orbaa Developfpat 
Addrea^x leehlagton^^ CC 



CarcvBt Boueleg Baportas Barkat Abaorptloa of • 
Apartaaata 

Quarterly and aoaual publlcatloDe* S^lea IQ. 
^ 8-l30^^v.p. • . 

Abstract: Tbla serlaa prMenta data for tb^ . 
Oaited Btatae coacaralag the rate et vbicb 
noQ-aubaldlted aad aafaralabed prlvetely 
fiaancad aaitaila belldlnga vita flee or eore 
aBll;a are reayid (or abaorbed)^ by gaartar of 
coepletloa^ auaber eed eaepllag error of 
total coaplatedy perceatege aad aeepllng 
arror for aeeecnelly adjoatad rested vltbla 3 
eoatba» aad parcaBtag* and aaapllng error for 
not a«(aaODally adjuated* rented vltblo 3 
Boatba* 6 eoBtba» 9 aoatba, aad 1^ aontha. 
Data are abovn oa tbe cbaracterlatlca of ^ 
apartaaata coapleted in tbe. cartent end 
pravloue quarter* by rent c^aaaea aad naaber 
of bedropea. Cata ere alao provided on 
cooperative and coadoalnlue apartaents by 
total coapleted* percent of all vltb five or 
eore unite* and tboae abaorbad vltbln 3 
aontha. Tbe ennual report providee data f6r 
apartaaata coapleted daring tbe year. 
AbaorptloB ra^aa for aBfurnlabed apartaenta^ 
ar«'8b9vn by cuaber of bedrooaa* rent 
claaaea* aad preaeece of air coedltlonlag and 
avi eel ng* pool. Data are given for tbe Onlted 
Statea* regions* and Inalde aad oatilde 
ataadard aetropolltan atatlatlcal araaa. 
Statlatlca for furaiabad apartaeata are 
pteaentad by abeorptloa ratea* rent classosy 
, and nueber of bedrooaa. Data for cooperative 
and coadoalalai apartaenta are given by 
noaberv of bedrooaa aad geographic c%glons: 
tbe charts ebon abeorptloa ratea by rent 
clasaee and the nueber and percent of 
apartaaata abebrbed by aontha on tbe a^rket. 
Text teblee provide atandard ecr<fra of>v 
aetlaated totals aad percentagea'. Tbe ]f 
etatiatlca In tbeae pablicatloba era baaed on 
a aarvay conducted by tbe Bureau of the 
Cenaua for the Depertaent of Boueleg aad 
Orban Oevelcpient. (froa Bareeu^of Cenaua 
/ Catalog: 1976) /"^ ' 

Availability: Bureau of tbe Ceaaiaa^ Subacrlter 
Services* leabl^gtoa* DC 20233; annual 
eubacrlptlon S2.S0* single copy $0.50 



O.S. Dept. of Cceaarce, Bureau of the Cenaua; 

O.S. Dept. of Roualng and Orb»«>^velopaent 
Addreaa: Vaablagtoa* DC^ 

Carrent Houalng Beporta: ' Cbaracterlatlca of 
Apactaente Coapleted 

Annual pubflcatlon* Serlaa lo. B-131* v. p. 

Abatr.act: Tbla aeriea* ablcb begen with tbe 1975 
report* laaued July 1976* preaente etatiatlca 
oa tbe cbaracAarlatlcs of apartaenta 
coapleted* baaed oa prallalnary figures froa 
the Survey of Berket Abaorptloa Series H-130. 
Data are provided oa-'aafaralsbed apartaents 
coapleted ead percent ebaorbed vltbin 3 — 
aoni^Yhe by reat cM**«> for tbe Oalted States^ 
ebd reglones obaracterletlca of uafurniahed 
apartaaata ^a^leted by Inelde end outalde 
atandard aetr^bpollten etatlatlcal areaa and 
by raglonei f.qrnlebe|l apartaenta coapleted by 
reatf clasaea aad aaaber of bedrooaa; ead 
cooperative and coadoalaua apartaeata ^ 
coapleted aad perceat ebaorbed vltbln 3 
eonthe by Bueker of bedrooee aad regloaa. 
These data are for privately flnenced# 
noneabeldlied* uitTernlehaid fperteeeta la 
balldlagW with five QB^iir or. spre. (froe 
Boreaa of^Caneu^ Cetalo^t 1976) 

Availability] v^nraeu of the Ce-Bana* sobacrlber 
Servlcea* laeblngtoa* DC 20233 10.30 

.J- C.,.;.-,., , 



Vm-S. Dept'. of Cceeerce* Bureau of the Ceoaua; 
O.S. Dept. of Boualng and Orban Devolopaent^ 
Office of Policy Developaeat and Baaearch 

Address! Vaahlngton* DC 
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Inaqal UogsiBg Socvey: Qaitcd States aad 

BagloBS. Sict e • Indicstocs cf Hcvsing and 
■•Igbbcchood Qaallty 

AddqsI pohlicatiop, Cacc«ot Boosio^ Btfpcrta 
S«rie8 H-15(>-7aB,, 10$ p. foe 1974 Swc?«y; 
S«rieW fl-150-75E, 188 f. for 1575 Survey 

8sy 1976; Pab »1977 

Abstract: Th«a« r«poct4 present final statiatlcs 
OB iDdicatocs of booain^ aod balghtsochood . » . 
qaallty froa the ig7« aod 1975 looeal Housiog 
Sartp«y8/lor the Onited Statea ty iaeide and 
outaide atandacd aetcopclitan itatirtical 
aceaa (SBSA*a) aod each of the foUr 
geographic regiooe. » Heat cf the data in 

thia report are lor iteia that eere collected 
for^^the first tite by the Boreaa of the 
Cenaua in the 1973 AnBoral Boaaing Sarvey. 
Thbae iteaa inclci^e aoch diterae indicators 
of hoaaing qoality as aater. leakage in V 
baaeaeat and rocf, the physical conditicn of 
iatericr ceilings, flcoia, aod atiiraays, and 
breakdowBS cr/fai^ares in plaatin^ facilities 
and e^ipseit/ aa veil at aeaaorca of 
neighbcrkood qtlality auch aa the presence of 
heavy atreet traffic and noiae and the 
^ inadeqoacy ot neighborbcod aeriices sach as 
pablic tranaportatioB. ••• Ike text 
conalat^ of introdfac^tioo aod appendixes h 
and ahich appear aftar the data tables. 
Appendix A describes tba geographic area 
cla&gif icatioDs^and pro«idea definitions and 
eiVOanaticns of the sobjacta o^red in tbia ^ 
- rep'ort. Appandix B preienta loforaation-^on X 
aaaple toaign, eatiaaticn, and accaracy of, \ 
; the data. ... tables 1 tc 4 present - 
characteristics for ovner* and v 
renter*cccapied booaii^g anita, tables 5 to 8 
present charactarist ics. for cvner' and 
rontiar-^occapied boaaing anita «itb Begro bead 
of houaebold, tatlea 9 tc 12 piasent 
characteriatics for ovnar- and 
^ tAnter-occnpied booaing Qi^ita nith household 
/ hJad of Spanish origin, and tatle 13 preseirts 
>v^;j*aractariatica of year-roand lacant housing 
^unit*. ffroa Introdacticd) 
Avsilai>ilitys GtO S3.15 fot 197* Sarv^y; S2.50 ^ 
for 1975 Survey 



O.S. Dept. .of ccstarce, Boreaa of the Censaa, 
Industry Division 
• Address: Washington, DC 20233 

Annual Survey of Banufactures . 

h Annual series, Beport Bo. B75(IS).for 1975 
• series, v. p. > ^ 

Abstract: This series of^ reports provides tJata « 
for industry groups, individual industries, 
geographic divisions. States, standard 
aetropolitar stetiatical areas, large 
indoatrial couati^s, and selected cities. 
Included in the series are these reports: 

(1) General Statiatlcs for Industry Groups 
and Industries (Including Sappleeental labor 
Costs) , ahich presents final aanuCacturing 
establishaent statistica for industry groups 
and induatries, including data on eaploysent, 
payrolls, aan-houra, value-added by 
aanufacture, capital expenditures, cost of 
■aterials, and value of industry sbipsents; 

(2) Talue of Product Shipaents, ahich lists 
estiaates of the value of product shipaents; 

(3) Value of flanuf acturers • Inventor iest^ 
providing data on the valoe of aanuf actorers * 
inventories for industry groups and 
industries: (ft. 1) Fuels and Electric energy 
ponauaed, presenting quantity and coat 
statistics for the Mjor fuels, consuaed for 
pover and heat by aanufactvrin^ 
establishaenta; (4.2) Fuels and Slectric 
Energy Consueed: States, by Industry Group, 
and United States, by Indestry, a report 
presenting 8t;atlatlcs on quantity and cost of^ 

- a pacified fo^la used for heat and power, 
quantity and coat of electric energy 

• purchased,'^ and/ guantity of electric enargy 
• generated lles^a guantlty aold) by 

aanuf acturing' planta; and (6) Statistics for 
States, Standard Betropolitan Statiatical 
^ Areas, Large industrial Counties, and 

Selected Citiea, a report aith atatiatics on 
eaployaent, payroll, aan-houra, value added 
by nanufactura, cost of aaterials, ^aalue of 
^ indu*stry sblpaenta, and nea capital 

* expenditures. (BTB) « 
Availability: Bureau of the Cenaua, Sufcacrifcer 

Services^ecrionV Warsfrtngton , DC 20233 

9 

.'J 



a.S. Dept. yf Ccaaerce, Boraau of the Census, 

Induatr J Division 
Address: Baahington, DC 

Annual Sortey of Oil and Ga«: 1973, 1974, 1975 

Cdrrent Indoatrial Beporte, Series aA-13K(T3) -2, - - 
37 p. for 1973 Survey; Sarias BA-13B(7U)-1, 
46 p. for 1ST4 Snrvey: Seriea B*fr13B(75)-1, 
65' p. for 1975 Survey 
Arooal ^ , 
Afcatract: Tboae aanual aurveya present final 

statistics on tba cpetaticna cf the petroleua 
and natural gajB induatriea, iocludiog oil and 
gaa field exploration, develociant, and 
production activities. Beaultc of the survey 
are auaaarizod. Approxlaataly 19 tables 
provide the following data: Selected Grosa 
Opeiator Baais Statiatica, Detailed H^t ^ 
• Coapany Intarast and Grcss Opaiator Basis 
Statiatica, Detailed Bet Coapany Intereat 
Basis Statiatica, Inpat/CutpatBelationsbip, 
Expendltore Intarrelat icnshipa , product 
Specialisation cf leaaet, Offahcre 
Specialisation, Selected Drilling 
BeUtionahips, and Stripper Output . 
Specialitati<TB. Tba 1S7SiSor»ay includes an 
appendix aappleaentiXg the 1973 report. with 
tal)lea cn Da^ailad Bet Coapany. Inte^reat 
Statiatica Banked by Total leiaa Bevenoes: 
1973. (8TB) 

Aesilabilityt Subactiber Sezvicea Section 

(Publicetiona) , Bureau cf Cenaua, Waabin^on, 



DC 20233 to. 25 for 1973 
1974 Sarvay; f0.7C to 



973^>efaeyi tO.25 fo^ 
►r t975 Sotiey 



O.S. Dept.^J^Ccaaerce, Bureau of the .Census, 

Social and Econoaic Statistics Adainistration 
Address: Vasbingtco, DC 
County Business Patterns: 1974 

Annual publication, Beport Mo. CBP^74, v. p. 
1975 » 

Abstract: This aeries includes a report for each 
state, the. Disttict of Coluabia, and a O.S. 
Suaaary. Data are presented for 1974 on 
eaploysent, noater and eaployaent aize of 
establishaenta, and payrolls. Xhis aeries of 
reports includes data covering aost of the 
econoaic diviaiona of the econoay; i.e., 
agricultural aarvicea, aining, ccnatruction, 
aanuf acturing, tranaportation, public 
utilities, wholesale trade, retail trade, 
finance, insprance, and real eatate and 
aarvicea. The use of the Census' Bureau's 
Cbapany Organiiation Survey covering 
nulti location coapaniea now peraita the 
reviaed prograa to include data on total 
payroll for tha entire year on an 
establiabaent basis rather than a reporting 
unit baais. Data for 1974 are presented on 
the nuabfjr of aaployees as of the sid-Barch 
pay period; the first quarter total payroll; 
total annual payroll; and the ooaber of 
establiahaents, by enploynent size claas, by 
the reviaed 1972 Stsndard Industrial .j - 
^ CUasif icatlon <SIC) *-digit indoatriea for 
the United Statea and each atate* Data are 
a^own for eacib county at the 4-digitr SIC 
^ Level. Suaaary data, provided for tlie 
principal data iteaa, are tabulated for 
approziailtely 600 -detailed kinds of 
baaineases baaed on the SIC deaignationa^. 
Geographic areaa tabulated include the total 



O.S. l«fel, iBdlTldual atataa, and ccTantlaa. 
AFP«D4i|r«a pcoTld^ radacal fajlcyaent a»d 

SJZ'^^i^ ?i ? coQDty toz aoat states, if to 
Bursal of /tba Caosaa Catalog: 1976) \- :f 
AtaiUblUty: offo. jC^log lo. C3. J0«:CPP-7Ji(«o,) 



V ^-n >^ ■^^.. 



•">^9y efficiency of a 
V ;;.y^m^];^^^^^ conditioner, coet of electricity to 

the.onlt being coneldeted iB a given 
Ration, and relation of t^e cost of 

\ ^f -^^^^^^ *X!'i''^*^,J^*'P^"*' pacchese 



p.S. Dept. cf Ccasasce^ Bar«^ of the Ceiwruii' -1 
social end Bcoocalc Sta^latlca Mel nistratldn 
Addrese: Vaahlogtoo, DC/io;33 ■*n*«i:«tion 
1970 Ceneae of Booelng.^ Subject i^jjj^c\t«; ^ ^ 

Biy'l973^"*' "'pert Mo. BC(7)-1 tc ^ 
Ibatract: folaee fii cf the 1970 Ceiwos of '-V • 
Boosing cooaleti of thia eerlet of nine • 
, seporte, *lth each report focqning on a 
pertlcalar eutject. Tb< rejport* In thla 
r^'J*' SC(7)^l,_^osl^ Character 1st lea 

by HooaehoKt-Cotlositlbt, with data on 
croas-taba^.at,SoBJ!. of bpnalng ard hossehold 



;..- \ — ^^«.«.*wA*y cp^rate toe OBit and pai 
■ V^ti:' V «" dlscassed briefly. (BIB) 



Z2 — %.#>*M«. u& vvvBiQ^ ara nossehold 

^^ractarlstiCs.for the p.S.;,i„pid, central 
cities, balance of standard eii^topolltan 
statistical erea|. rSHSA'ar outeide central ' 



xena> 



rrv t ■•'■"5^ tyoi'^'OK owieiae cent 

cities, ood tot^l; for all areaii patclde 
SHSA'S; HC<7)«2r- libiislng of Senior citl 
presenting date cr aejilcr cltls^^s' 
CEoijs-classlfled by varloea hctalSg and ' »> " 
^useiicld cbacicterlstlca: HC|7y-3, Jpace.^L - 
OtlWxatlotf' of the BooalBg InMiit<iry 
covering each ln<^icatcra as paraons >€c. rooe. 
rooes par persdp, Inccfie In, 1^69^ qnlts In 
street qre, »aIaJ«W;:^ed ^j^ari^iiB., tAtt; ffC{^4 
Street *cal CKar*if )ta^ift5;;9f::: tSi hcusI ng 
Id f entory , »)»Pfelisl#>:iflfetS Jled tffblak 

preaentlBg; 8tatta>tlc% tcx c.iiBeT^^ 

«nlts :e4^^vt^gs:c bea^ ot licusebcld, and 
•it h s rjoii|h- tpesklpf h^^ cf boose ho Id 



— ••.■oer^rCccoDled/and 

enlts>4^^Jrtat^e ot bcwebcld, and uSi^a 

. -^th Stmi|h-ii?*^ boosihold 
• c"««^cA"»^A«^^ «och Indicators as noaber 
^- pecaona by iscoae 

S^^'^oo"' in street ore,, etc,; 

HC't7)-5v JK^»«r Boufiehclda, pretentlng data 
-<ror hdtisehold heads who aoved Into their 
?5!5*°^ **^""^°9 «nlts althln 5 years'of the 
1970 Censos; aC(7)-6, Bckile Bcies, with 
Inf oraatlcn oq the location by state of 
aoblla bosesr ecdel year of acklle hones« 
hoQsebold coepoeitlon, faally iocoae In 1969. 
ploablng facilities, and rocea; BC(7)-7 
Geographic Aspscts of the Boosing InventorT. ' 
profiding tatlea »iith dtta fcx urban and ^ 
rural residence ty varlcos cflHcgorlcs of 
place sixa; flC (7)-8, 'Cccperatlte and 
CondCBlol^e Booaing, a cepcrt/ ccBtalolng 
iDforaaticn CB caner-occupled cooperatlvie and 
condoalnloa boosing onits, incloding data on 
househcld ccepoeiticBji, rersona soch onits, . 
Incoea, children under ia and persons 65 
years oX^ and over, unit* in 'atroct ere, and ' - 
year stra'ctuca aas built; and BC(7iv9, 
HooalBg of Selected Seclal Grccpa, a rftort 
which conialBB data for units aith hoossbold 
hssd of sslacted racial groupa (i.e., 
Aserlcen Indian, ^JapaDaaa, Cblcese^ riliplBo, 
Korean, and racea other than white and 
aagro). (BIB) 
Afailabilltyj olO, Catalog ec, C3. ;2«/1Ci 970/1-9 * 



*CK ?^?*ik5?P*' <^^Ccea«rce, cffflce of Bnergy 
.r:t<kJj'/'^^ .-ri^iS^^f^Z Federal Bnargy Adelnlatratlon, 
rf£>rJC ••^'^ >''^*'^*^*-»' Batlonal Eaergy Conservation 
"^>'.^ViV '■■••.••■•.■i'b':-Prograes ^ 
'j; ; ; Address: Vashiagtoa, DC 
• folontsry ladostrial Baergy Coaserwatioa. 
Pcogreae Beport 5 

inp- 

Jul 1977 , 
Abstract: This publicatioa is theflfth la a 

series (with two additioaal updatlag isaoesi 
or reports showing progress la eaergy 
conserfatioB Bade by industry. The report • 
coBtaias InforaatioB oa lndastty«a 
achieveseBte in coaservlBg energy aad 
provides new date oa eaergy ose and savlB<ite 
for the full year 1976., Also liit^Tare 
those IndostrKs whlch ara Bevelopiog 
Induatrlel energy .efficieacy reportlag 
/ systees, and the indostries which have been 

contacted by the Departeeot of Coeserce 
regardiag pertlclpatlon lo the Toluatary 
Industrial Bnsrgy CoBaervatioa Prograe. The 
pnacrpal inf oraailoB presented 1b each 
iBdustry report ere: progress tow^rde 
^ iDdostrUl eaergy efficiency targets, recent 
^eaergy treads, aad brief background 
iBforaatlOB. Also, sost reports show 
perceatage breakout aad descriptioB of saergy 
use. iBcludad for the first tise ara bar 
.graphs sbowiag basic eoergy oss patteraa for 
1976 coapared to the bass yesr when such 
iBforeatloB is lacloded in ths iaduatry 
group's rspot^t. ,Ths basic iBforaatioa for 
this report le that subaitted by the ladestrT 
represeatetlves. Fifty Industry groups 
(including the Air-CoBditioBlBg aad 
Eefrlgeratloe laetitote, the Grocery 

Inc., and'tbe Botor 
vehicle Benofacturars Associatioal have 
provided dete for thle teport. The folloelee 
gtottM subsltted lBforBatlcB.£or the first 
tiB#< Aerospace Indi^tries AssoclatloB of 
^ Aserica, Aserican Boilsr Bsaafactarsrs 

Association, Buiidiag Owners an4 Bssaoers * 
Associmt>»^lBternatlk>Bal, CoeserciaH .-v 
Barrigeratet Banufacterere AssoclatlOB, J 
Constructi^ Indastry Banofacturera ^ 
Association, copper S Brass Fabricators 
Council, Fare and Indoetrlal Bgulpseat 
Instltuts, Fsrroalloys Associstioa, Geaeral 
• if*J°!? J«"«acturers Asfocletion, eatloaal 
soft Drink Aeeocletlon, and the 0.3. Brewers 

Jl!I!?f7!!i**?* '•••^ ■P<»'» Inforaatloo 

f 2 In tbla report, aost of. the 

3 }!nJ!i'^""l*^"*i'*°* *° saergy effldeocy, 

^ isproveseats. (fros Saasary) 



0.3. Dept. of Ccaasrca, letloaa^ Bac4aa of 

Staa^arda \ • 

Addressi ■aehiagtOB, DC 20234 V, 

> . ^ ^^^^ CoBdi^loners 



insrgy Iff Idency Id Booe 

tc 1053, 5 p. 
1974 

Abstract: Sosa facts that potential buyers of 
rooa sir dOBdltloners a^sd to (cnslder 
relatiog to eaergy efficieacy cf the unit ere 
discussed iB thif publicstioa. The 
differeacee between window and through-wall 
eodels ere^soossed. Boseehold wiring end 
cooling cepatlity^^ra briefly dlacueaed. A 
set hod is pCsssBte^ for sstlaatlBg cooling 
capecity needed for pactlculac eitnatloa. 



°£ IducetloB, aad Welfare, 

Office of the Aasistaat Secretary for 
PUBBlng aed^ivelaatloa. Office of Iocoae 
.secarlty Policy 
Address: taahlagtoB,r DC « 
The lapact of llelBg Beel«entlel la^rgy Prices on, 
ths tow-ZBcoee Popaletloet Aa Aaelyeie of ' 
the Boae-Beatlag Problae aBd Pollcv 
Altaraetiv^es . ^ 

DSTlffTr' "-^Waoe, FlA/I.74/569, 107 p. 

Spoasbr: Fsdsrsl Baergf Adelalatratloa, Office of 
iBtergoverneeetel, Begioael end Special 
Progreee,.Off ice of Coaaoeer Affairs sad 
Special lapect «' 

ot rapidly rleleo 
resldsBtlel eeecgy prieee, epeclfically for 
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hoie«b«atiDg fii«l«^ on tbe lovac incoie 
Fopolatlon ii ezFldcad^^aod vasiooi policy 
altecnatlvas to aaaliccatA tbii lapact 
aoalyzad. Vh« stady la alac a rc^pcDse to a 
CcngceisicDal c«SMat tc atody thm 
faasibility cf a "foal ataap** (logcaa. The * 
^ intccddctcrj aectioo pccvidas- a aaaaacT of 
the tlDdlDg^ of tb« papac. Th« sacond 
•action analyxea tba.coata cf hcae^haatiflg 
and tba pacticalat n«edi of tba low incoae 
population. 10 Sacticn IZZ« tbc caipoasas to . 
. rifling ienargy pcicaa cf Fcogtaia. sacb as To^cdL 
Staapair Aid to Fakiliea with Cepandant < 
Cbildcan, EaaigaflcT. Aaaiataiica, Stipplaaeota 1 
secacitj lncca«r, and State and lotfal 
aasiatance v'ccgi^aa ace cevievad. Section IT 
ezaaines a caBbac''of policy altamativee ^ , 
designed either to provide additional / 
pQcchasing poaec to low inc^aa h^aabolds to 
. eeet neceasacy Qtility costa ci to eocoacaga 
tbe reduced ^^onaaaptlcD cf hoee beating. faels 
tbcoagh iaproveaente in the tbeiaal ^- ' 
efficiency cf living gaaitecs. Section T 
exaeioea certain proposed new ptograas, ^ 
including e aoebec of "fael ataap" (coposals 
activated by the rise in residential energy 
pricee. (6BA) 



Availability: ITIS, 




lead. Although older EaaterA cities ei^ca to 
be loeing ecoBcaic beses end popalation, the 
report eapbaaites that the capitel investaent 
da existing arban arees sboold be preserved. 
Doe to higher interest retee and increased- 
ancertainties aboot fatare cepital 
availability^ the planning period repaired 
for both tbe privete hnd pablic sectors has 
shortened, tbe first foor chapters detail 
the changes thet axe cccarring in the 
netional eco'ooay and society (i.e., (1) The 
Changing Contest ot$> Besoarce Dse? (2) 
Shifting Patterns of Growth; (3) Faaily Seeds 
aad Besoarcea; and (4) new Presaores on 
dbvernaent) > Chapters five thrdagb thirteen 
discuss current trends and tbe choices that 
can be aade in national growth (i.e.« (5) . 
Accoaaodating Bnergy taperetives; (6) Growth 
ConsegaenceiB of Bnvironeebtal Begalations; 
(7) Bflerd Choices in Mataral Besoarcea: (8) A 
Period of Adjoataent in Tre nsportatlpn 
Policy: (^) Bapansion of Telecoaannicstions 
Cepabillties; (10) Zaproviog Aaericai^-fl 
Boosing and Beighborhoods: (11) Tovatd , • 
Balanced Sconoaic Growth; (12) Gaiding and 
Controlling land Oeveldpaent: and (13) 
Strengthening tbe Fiscal aad flanageaent 
Capacity of State and Local Governeeats) . 
The final chapter exaeinea tbe role of 
governeent. (ETC) 



O.S. Dept. of Housing end Oxban Davelopaent ^. 
Addxeses Bashington, DC 

Tba Hose Boyer's Estiaator cf flcnthly Bcasing Cost 

Baport iio. UOD-419'* (b)-HB ' ^ 

Fak 1576 

Abatract:* the purpose of this paaphlet is to help 
individuals aaka wise f ioancial decisions 
ehen poccbaeiog a hoee. Znfoxaa^ion is 
provided to allow the hcae buyer to estiaata 
tbe total Bonthly cost cf ownixg a hoee, , 
coeparc the aonthly costs of different boaes, 
and deteraina vhather tte boycx can afford a 
particular h'ose. MBTS) 

Availability: GFD 11.75, Stock Be. 

023-000-003 19-8 '. 

' : . ' A.' 

O.S.* Dept. cf Bousing, and Oxban Devclopsent: 

Executive Office cf the President, Boeestic 
Council, Coaaittae o'h Ccaaonity De.velopaeot 
Address: Bashin9ton, EC ' > 

1976 Bsport on Maticcal Gxoith and Developac^t: 
The Cfaangisg ZSBoes for Bational Growth 

Beport Mo. B0Dr386->2-CPD,|«Tiird Bienniel Beport 
to the Congress, eubaitted pursuant to 
Section 703 (a) cf Title TZZ, Bousing and 
Orban j)cvalopBent Act cf 1970, 151 p. 

Fet 1976 * t-, ■ 

Abatract: As have the two pKe4>Rua cepoxts, the 
A 1976 report addraeees net only urban *gro«th , 
boa else national ^rovth in a broader sense. 
■mk report considers ce^ionsl end local 
ispacts ot econoaic and social change, and 
shifting patterns of ph]aica;L davelopaent. 
Petterns cf populeticn growth axe described, 
particularly trends thet have not chenged. 
The O.S. continues to be eeinly en urban 
nation. Large coDcentratifcca cf poor live in 
the central cities end in certain rural 

t areas. Children cf the poatwax baby boon are 
now forsing h«nsehcldi!, ensaring veontinoed 
growth jFreesur^s deepite s decline in the 
bii^h ifata. A6coxding to^enaua eatieetes, 
non^tetropoliti^p erees exe growing; tester 
than setropolita^ areas*. Shifts in the 
geography of popnlaticn and eccooaic growth 
^ affect public policy, especially state and 
local- cca^aic developeent policy.. \^ 
Oevelopaftnt cf dcseatic energy xesoorces is 
* oonsidewed cce of the scat iepoxten^t factors 
in shanng. tbe pattern cf growth fox the nest 
10 yeeie. liaitetiona cn the ev^ilebility of 
energy ybave aede pepple beccae awe re of 
cottBtreints on cthcx xesoarcee, especially » 



a.S. Dept. of Housing and Orban Developeent, 

Federal Rousing Adsinistration, tlanagement 
. .■ Znforsation syatees Division^ Single Faaily 

Insured Branch 
Address: Washington, DC 20410 ^ 
Series Data Handbook: A ' SupplaiBent to FBA TrendSo 

Covering Section 203b Boee Bortgage 

Characteristics 

Beport Bo. BR:251, 67 p. 
1976 

Abstract: • Ail characteristics dealing with the ' 
structure or acrtgage arc vpresented, f or 
one-fa'eily hones. Characteristics dealing . 
with the aortjgage, for exssple^ inccse, i 
payaents, liottsing expense* etc., ere 
presented for owner occupant transactions, 
while characteristics such as sale price, 
acquisition coat, closing costs, and the like 
are presented for purchase transactions. 
(fro^B Technical Botes) 



O.S. Dept. of Bousing and Orban Developeent « 
Federal Housing Adsinistration, flanageaent 
Zn£oreat;ion Syatens Division, Single Faaily 
Insured Branch * 

Address: 451 Seventh Street Sff, Washington. DC ^ 
20410 

Characteristics of 7HA Single-Faaily flortgages. ^ 
Selected Secticne cf Bational Houeing Act, 
Celendar Teer 1976 

Annual publication, Becurring Beport Bo. RB:2S5, 
41 p. 

i 1977 

. Abetract: . Tfais ^capcrt, published for the first 

tissy deplete Federal Houeing Xda'iniatration 
aingle faaily inaured-hoae charecteristics of 
. the following ssjor Sections of the la^tionel 
floueing Act: Section .203 (b) , sortgaga 
insurance for hosee - reguler progrea; 
Section 22t(d)(2), low cost houeing for 
\ faeilies displeced^by urben renewal or other 
governsental action as well as other low and ^ 
Boderata incoaa ^aailieet Section 223(3), 
hooeing, loceted in older declining area's* in 
which the conditione are such that one or 
acre of tbe eligibility regnireaents ^ 
applicable to the Section of the Title undett 
^ which insureace is sought could not be'-ii^t: 
Section 244,. coinsurence, e nrograe providing 
for the sharing of leasee between BOD and 
origin atora or certain invastlSig eortgageea 



5 or' 
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(which hmtm ■«iaied thm liability of the 
*^;*;"f"" *^<'"^>^»«*5 Sictl^rn ^65(1) 
(235(1) Bflv.)^ boieoVMC^lp ■■aistancs for 

^B'difita). 

% : _ \ 

O.S. D»pt4 o£ aoa«li}g>^iDd Drtan Dcf«loFBeBt« • 
Pedecil Bcaaiog Wilnlitratlon, Office 6t 
BADaigeeut,/ RiBageeeat Zsfbreatlon Systeas 
Dlvliloo, Siagie Faelly Znearcd BraDCb*. 

Adozese: BeeblngtoD, tC ' 20411 

ffll Bopes, 1976: Data for S-tates aod Selected 
Areas on Cbacactcrlatlca of 7BA Operatloaa 
ondar Sectlcn 203 

aoDQal pobllcatloo, iBS250, bdD SCI-3, v.p. 
1976 ^ 
Afcattacts Tbla ananal (Qbllcatlon daacr ibes 
cbacactaclatlcs cf tha- fedecaf Boaxlng 
AdalDlatcatloD*s Inaaclag operatioae ander 
Section 203 It), ty 8tat« and ty selected 
bousing aceaa. ^ The .docoaent peasants data 
derived froa crccesslng all pccposed and 
existing. ona*faairy bcae caaaa Insaied onder 
Section 203(b). Statlatlcs ara Included ob: 
yoloa# of PHkolnsur«d b<»e aoctag^a; ratio of 
lofn to vaXoa; -'property valaa; constraction 
coats; descrlpticn of bcaseaj aorket price of 
site; aeter aapply and aavage disposal C 
systea^S type or beat ty ty^e cf fael; tai|a 
of aortgage; race, age, aarltal status, aij^d 
inccae of aortgagoc; FBA estlaate o£ aonthly 
cos^ o^ baa^lcg aod utllltlaa ;> etc. (BXP) 



O.S. Dept. St Boaalog aod ottan DcicloFaent, 
Of flee I «f PQllcy Oeveloiaest B a search 

The Aj^pllcatillty of the^Baaidestial Bnergy* 
Consna(ticn Analysea to Tarloaa Geographic 
Areas 

Befort'Vc. B0D-BAI-6, 13 c. 
lev 1973 

Atatract: Qittaao A££oclataa, undac the 

spcBSocablp of' the Depactaent cf Housing and 
Orban Davelopaeot, has (erforaed a study of 
^^»^novatlons aod vodlf Icatlons ahereby 
r reside Dtlal energy coBsoaption could . 
N ainialzad. the study was pecfccaed for ^ 
typical single- and aulti-fiaiiy residences . 
in tba Ba2tlacre/«aablBgton acaa. ... The 
produces of this study nere aa laprcvad ^ 
aetbod foe eoaputatlon cf cesldantlal heating 
and cooling caqulreaenti and a oua&,tltatlve 
/«valuatldB cf loaoyatlotf directed toward 
alnlalzln^. reaideotial energy ccnsuaption. 
• Whereas tb^ atdvc atudy waa a(«cifi<: for the 
constcuctldB trends and the aaather and aol^r 
condltlona for the B« Itlioce/la Kington area, 
the aetboda cf analyaa ^ 
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aethcda of an41yaaa>and^of the 
energy -cone ar rati v« loacvatloBa to «ther 
9^ogcaphlc aiaka in the Dnltad Statea. Zn 
this diiKasiiAoib, tbe folloaiug 
9«oqrapblcai;y-ti?alated lijctora wmf 
coBaldet«dj ^ bll^tatclcgy (dry and «et bulb 
teaperaturetf, vibd velocity and directioa, 
cloud cover aod! type, «td barcaetrlc 
preaaQce) ; solar angle acd^lac flux: 
atructu'ral daaign; conatrnctica aatarials; ' 
availability and coata cf gaa, dl, and 
•lectridtyi saB rogicnal tcafida or blaa. (6 
rM^eocea) (trcm zatcodactioB) 
AvaiUbllltrfijoiO tlss Stock Bo. 2200-0025* 



O.S. Dept. of zote^lor, Baraaa of Binaa 
Mdreaas Baabington^ CO 20241 
Salaa of .FUaJ dil/and laroalBe io 1975 



ainaral Zndastry Surveys^ anBUai report. 19 p. 
17 Ssp 1976 ^ • r 

Abstract: OataTn doaeatlc sales of distillate 
ftMl oils^Jtaaldual fuel oils, aad kerosene 
are presesTed in tsbles and graphs, iacluding 
' inforastioB oo sales, fros ig71 to 1975; asles 
by p.A.D Districts, States; snd salea by end 
use (e.g., beating. Industrial, oil coapany 
ase, electric atility coapanies, xailrosds, 
vessels, ailitary, oB«high«ay di</delj. and 
off-bigbvay dlasel)* sales of fnel oil and 
keroseaa decrsased 5,3% fros 2,109 Billion 
barrels in 197< to 1,997 sillion barrels in 
1975. The decline cccurrad sainly In th« 
beating, electric atility, aod transportation 
use categories. (STB) 



O.S- Dept. of Interior, Bureau of fiinea 
Address: Baahington, DC 20241 
Bioerals B Batsriala: A Monthly Survsy 

Bontbly report, apBroxisataly 50 p. 

Abstract: These scnthly pobllcations present 
statistics on up to tX^ssodities (crnde 
petroleua,^etroleu8, and natural gaa ^ ' 
liguida; natocal gaa; bltuainoua coal and 
lignite: anthracite; iron; nickel; aanganese; 
chroaiua; cobalt; alaaiaua; coppef; tin; 
rise; lead; platinua-group aetaliy; gold; and 
silver). Charts and tables are also provided 
on significant O.S^ Bineral Zapotta; TJ.S^ 
laports and Exports of Bav and Processed 
Binerals; and loasil Pnels, ^ 
Production*Confuaption index. Detailed 

• ^ descriptions of ths data ape presented in the 
TecbnicalX Botes on each coanbdity. fBTB) 

Availability: Barold B. Billie, Editor, Bureau of 
qinasr' D-S.\ Dept. of the laterior, 
. Bashin9toa,^|)C 2($2«1 free 
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O.S. Dept. of intsriVr, Bureau of sines 
Address: Baahingtcn, ijc 

CoBSOdity Data SussaciWa, ig77: An Dp*t6-0ate 
SuBBsry of 95 fliaeral CoBSOd^ties 

Annual publication; 199 p. ^ / 

1977 - 
Abstract: Coordinstsd otiaates coveciag '1976 
sinerBl iaduatry dats are provided in this 
publicBtioB. Znforsation is Incloded oh the 
doaestic indUBtry sttucture, governsent 
pcograsB, tariffs, end salieat statistics for 
95 individual alnecsls, setals, and fuels. 
For each ooasodity, data are. also furniahQ4 
pB dosestic production lad use; recycling; 
i sport sourceB; events, trsnds, and issues; 
world, plant production and capacity; world 
reaourcea; and aubatitut^s and alternates. A 
chart deacribaa the role of aiaerals in the 
O.S. econosy. (BTB) 



O.S. Dspt. of iBtsrlot, BurBSU of ain^a v 
Address: VeebingtcB, DC « ' 

fliaeral Pacta and Broblaas, 1975 Edition 

A , ■ • 

Bureau of Binea Bulletin 667, 1264 n. ^ 
1976 ^ 
Abatract: During the laflt quarter of a century " 
"Bineral Pacta and Problasa" has becoae a 
atandard referencii docuaent on aiaecal 
>c6aaoditiea in tka^o.S. and. internationally. 
, This flftb edition looks at trends in'rocent 
■J decades, currant developaenta, and 
p^ jectloaa t^985 and. 2000. Aa 
ZntrodOfStlMr^iscnssea the role of alnerals 
in the O.S. eccnoay, 1776 thruogk .,1976 , and 
covers the organlsatioa, defiiitioaa, and 
aetkodology of tbe cea^ of the p^blicetioa. 
Separate obaptara «ci provided oa BB , 
coaaoditiea, iacludittfl/lnforaetioa on 
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iod^a^ry otractora, raaocvaa aod r«MDcc«a, 
Ba«s, tachnclogl, aueplj-daaafld 
ralatiooabipa, bypcodactv and copcodacts^ 
•ttat«9lc ccaaidacatiooa, acoocaic factoca 
aod problaaa, o|;«icatio9 factoca sDd ^coMaaa, 
daaand aod aopply putlock, aod coarcaa pt 
cvccant ifffocaaticn. (B7B) 
AvaiUbilityi offO 117.00, Stock Rc. 
02«rOOil-01893-3 



O.S. Dapt. of Zntarioc, Bacoaa oft; R in as, Diviaion 

of Faola Data ; 
Addra«sx VaahiogtOD, DC 20241 

Grade Patcolaaa, ^tcoleaa frodocta, &nd Ratacal 
. Oas liquida: Saptaabac J976 

Rioaral Induatry Sarvcys, icothly iapocta» 28 p. 
29 Dac 1976 

Abstract: BoDtbJy data on the pcodactioo and 
stocka cf crada F'^^olaca, patxclaaa 
prodcctfif and nataral gca liqalda ace 
providad in th«B< parlMic rafccts. ^over 23 
tablaa pr^ant atatiatica on aapply, ,d«aand, 
atocka, pEodccticp, tmtinHnq, tranaportatioOf 
iaporta, and experts of these foela. (BTB) 



O.S. Dept. of Interior, Borcaa of Hines, Divisioo 

of Foela Data 
Addreaa: saahiDgtOD, DC 20 241 

Salca of Liquefied fettoleof Gaaea aad Ethane in 
197 5 



.Rioaral lodnatry SaETeya* aroaal taport, 12 p. 
fi Get 1976 



Atatract: Total Males ot liquid petroleea gases 
(propane, aorpal and ether butaoes, ' 
iaobutaoe, and botaoe-pEopaDe aixtares) and 
ethane Id the D.S. declined in 1975 to 24,395 
aillioD gallons, 2.7% leas than tlfb 1974 
level. Tables provide statiatics on: Sft-l^s 
of Li'quefied Betroleo^ Cases acd Ethane in 
the 0. S., 1971-75; siJca of Liquefied, 
PetroleuB Gaaea and Ethane by Ose, Excloding 
Ua« in G&floliDe Product icn, by p. A.D. 
Diatrict and State — 1975 and 1574; Sales of 
Ligazd Petrcleua Gaaes ):y Dae (residential 
and coaaercial, use, internal-ccibaation 
engine fuel, industrial use, otility gas, and 
aiacellaneoas use), b^ ^Tpe, by P. A.D. 
Oiatricts and States-^- 1S75 and 1974; sales of 
Liquefied PetroleuB Ga^es and Zthane for 
Cheaical and synthetic Bobber Ranafactare; 
Sales cf Liquefied Petrcleua Gases and 
Ithaoo, by Type, by P. A-D.'^Eistrict and 
State— 1975 and 1974; an*. Liquefied Petroleua 
Gaaea Exported 2roB the o.s. ty Goantrles, 
1975-74. (BTB) 



Bareau of nines. Division 



0.3. Dept. of IntJtictg 
\ of Fuels Data 
Adttrcfcs: Vaahington, DG 20 2il1 
Hataral Gas P^roductlcn and CoBaaa(tion: 1975 

Rinaral Industry Sarveya, s-DDual Eaport, 13 p. 
U Get 1976 

Atatract; Statiatlcs cn, natoral gag production, 
conanaptioc, dispoaitioc* storage, an4 
reaervea ar« provided ic this annual report. 
In 1975 aarkated prodjicilpttrof nataral gas 
decreaaad 6.9S f roa^he li^H Itvel to, 20, '09 
billitfo cubic temtj^ Gorsaa(ticn aaa 20^,410 
billion cubic /eejt in 1S75, do»n 7.7» froa^ 

* /the previotts year. lapcrta'of nataral gas ' 
totaled 953 billion cubic feet, a drop froa 
u 1974 of e.65«^frslle ftocaga at gas increased 
by 344 billion, cubic fent. The folloaing 
tablea are prcvidM^ !^alient Statiatlcs of 
Vatural Gaa in itba O.S.; Groaa vithdraaals 
and Diaposltion of latUEal Gaa In' the O.S.: 
(Quantity and VAlue of Rarkated trodoction.. of 
Vateral' Gaa 1^ the Q. s* ; Racket Prodoction, 



Zntaratate Shlpaanta, and Total Gonauaption ' 
of Patural Oaa in the O.S., 1975; Production 
of Ratotral Gaa Llqaida at Vatotal Oaa 
Proceaaiiig Planta, and Diapoaitioo of 
Reaidaal Oaa io the U.S. In 1974^75, by 
State; Gonauaption of Hataral Oaa by Dae «nd 
By State, 1975; Quantity and Talue of Ratural 
Oaa Delivered tc Gcnauaera In 1975, by Type 
of Gonauaer and by State; Ret intecatata 
Hoveaenta of Ratural Caa In the O.S. ; Nataral 
Gaa Stored in and. Rithdraval Statiatica; ^, 
Ooderground Storage Statiatica; Producing Gaa 
and Gondenaata |lalla in the D.S.; and 
Eatiaated Total pro ved ^Reaervea, of Ratural 
Gaa in the O.S« (BTB) 



O^S. Dept. of Labor, Bureau of Labor Statiatlcs 
.Addreaa: Waahington, OG 20212 

GonaaMr Expenditure Sacvey Series; Dlacy Survey 

Report aeriea 448 
1975; 1976 

Abatract: The lateat Gonauaer Expenditures* 

survey, coaplete^ in June 1974, covered the \ 
civilian noninatitutional' population over a* 
period of 2 years (1972 and 1973). This 
Survey is a coapreheDsive soarce of detailed 
inforaation on faeily expenditures and incoae 
that can be classified by socio-^conoaic aad 
deaographic characteristics of/<f.S. faailies. 
Tha Survey ia coapciaed of tvo aeparate 
coaponents: (1) a diary or recor JJceeping 
survey, coapleted by respondents for tvo 
1-«eek periods and (2) an intecviev panel , 
survey. The eaaple for the survey included 
about '10,000 faailies. These Diary Survey 
reports present selected . i^eekly expend itnre 
- data Tor July 1972 through Jane 1973 and for 
.July 1973 through June 1974 for Q.S. faailies 
^ classified ty incoae, age of faaily head, 
race of faaily head, education of faaily 
head, faaily size, region, occupation of 
faaily head, ^housing tenure, faaily >^ 
coaposltion, and type of area. Expenditure 
data are list,j^ for food for hoae 
consuaption> feed ccnsuaed ayay free hoae, ^ 
housekeeping supplies, personal care ^ 
products, personal car^ services, 
non-prescr ipticn drugs and aedical supplies, 
gasoli«e, gas and electricity, and other 
fuels£^ (BIB) 
Availa^illlty: Bureau of Labor Statistics, 
Rashlngton, CC 20212 ^ 

\. ^ ■ 

•/ ' ' ' , , " . 

O.S. Dept. of Labor, Bureau of Labor Statistics 
Aldfess: Rashlngton, DC 20212 

Retail 'Prices and Indexes ofS^uels and OtllltCcs, 
Residential daage 

Ronthly publication, 9 p. 
Abstract: These periodic r^f^rts provide data on 
retail prices and in^^es of fuels and 
utilities for ^residential use. Indexes 
c^ortcd in this publication ^re coaponsnts 
^ ^ot the Gonsuaer price Index, which neasures 
price changes for coapodities and services 
bought by aage earners and clerical vonkers 
in the urban Q.S. These tables arc incrluded: 
Indexes of Betail Prices, Puels and ^ r 
v--^' 0 till ties, ty Goaponent, O.S. Averages ; 

Average detail Prices for Fuel (m Ro. 2 and 
Residential Heating Gas, 0. S« "TTveragea; 
Indexes of Betail Pciqes of All Fuels and 
Dtilities, and Fuel Oil and. Goal, by Araa; N 
^ indejces of Betail- PciceB^of Gas and 
^ Electricity coabined, aas. Electricity, by 
Area; Ret aonthly sills toz Specified . 
Kiloaatt Houra of Electricity by Area; let 
Monthly Billa to Residential GastoaeCa for 
^£pecified Aaounta of Gaa, by 1^re&: ifyerage 
, F^ice of 100 Theraa of fieaidM^tilr Beating 
' Gaa, and 100 Gallons of Fnel'^pfln Jo. 2 1:y 
Areas and LeadeU fiegorlarp Onleade^ Regular, 
and Prea^ua Gaaellne Indexea for the O.S. and 



S«lactad Araas. (BTB) 



0«B« Dept. of TraBiiFcrtatior, Xntara^encr Task 
FoEca; 0«S. Dapt. of Intmziqzt O.S. Dept. of 
CoaaaEca; FadaEal Entfrgj idaiaiatEatlon ; 
ZBOEgj BaaaaEch aod Davalopaast 
AdaiaiatEatioas 0«S» Bai lEcnaantal fEotactio^ 
igaacy , 

A^dEaa8»^'Vbabiagtoa, DC ^ 
Ilaaka latucal Gas TtafiapoEtation systea: Safety 
and taaign - 

p. 

. 1 Jul 1977 

AbatEactx. The safety and design iaaues in tbe 
Alaska natQEsl gas tEanspottatlcn ajatea 
relate pEiaaE'ily to hov a Eaccaa«nd€d systea 
aho'old be deaigned, ccnftEOctad^ and 
opeEatad^ land tc a lasseE degEee« vbeEe sncb 
^ a systei abcold be located^ Tbls EcpoEt 
discnssts tse Eeldtive lafaty and., design 
aeEits of tbe tbree altaEO^tiiea cooaidaEad . 
in tbe FedeEal FcaeE Cotaiaaion (FPC) 
Bacoaaendation tc tbe Pccaident, Bay 1, 1977* 
£acb of tbe tbEee ^systeis pEopcaed.foE 
tEanapoctation c2 natOEal gas froa llaska 
pEasests neir cballangea in det Jgn, 
constEOCtioB* and planoed opeEatlbn. 
XfifoEaatioa in tbe EacoEd detelling tbe * 
applicafita* appccacbea to aaating these 
challengea ia ezbaostiva, and f«cb cf it has 
been tcned f ce, accoracy by aaaaination, 
Eebnttalf and aE^.tfaent ,.kefoEe tbe FFC and by 
its ataff* In tl^is EepcEt, the inteEagancy 
paEticipasts «ho analyzed the IPC 
Becoaaendation and othaE Eelevact aateElal 
diacQSa the CEiocipel ccocsEna ibich Eaaain 
to bf decided Eelativa to the tafety and 
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design of as Alaska gas tEaoapcrtation 
aod'aaka tbelE cmd Eacot aandatlcns tn 
satteca. •** Tbe aafety and design 
inteEsgancy task gEOop ccncln4aa« aa did the . 
FPC^ that each of tba syataaa* asaoaing 
PEopeE design and conatEOction« can ^opeEata 
s^ely and Eeliably* Iltbocgb theEe AEe 
special technical pEofclaaa "pacoliaE to Sach 
^of the. aysteaa vbich' cannot be cesolved at 
this tiae, it is iscoabcnt on those padaEal 
officeca CE agacclea «bc aEa Eeaponsible foE 
assoEing pipeline aafety to dc all that is 
necessaEy tc enaoEe, fcefoEe .initial 
opeEation* ^hat tbe selected gas 
tEanapoctation syatea it detigeed.and 
conatEucted in a lannaE conaiateot vith 
'FedeEal ssrfatj ctandaEda. Additional 
attanticQ will need to Ic davcted* especially 
to pcte'ntial pEcfclesa abicb niay aEiae fEoa 
tbe opeEatios of the pipalineaat high 
pEessoEes and tEanspoEting chilled gaa in 
disccDtinaooa pexaaftoa^ as aall as the 
apapific ^tacbAical* innoval^cna present in ^ 
liqo^fied natural ges CIlGJc pEccesaing and 
ianc. aE 
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0*fl. Oeneral Aeocontiag Office 

A)adress: Vaabinoton, DC 30548 

XaproTaaant^ Still Reeded in Federal Energy Dete 
Connection, ADalysia« and Bapocting* Beport 
to tbe Congreas tj tba Ccap>rcller Ganarel of . 
tbe OSited St^ea 

Beport Bo. OSP-76-21, 55 p. 

If Jan 1976 a. ' 

Ibatracts .T^is dccnaent tevievs^ecent anions 
affactisg Fadnpal energy da^a'pdlectioa, 
analyaia« SQd rcportisg, Cfd identifies 4Sa;jor 
anergy data profclaaa. Cn 'Fabrsary 6, 1974, 
the General 'AecoQDtiB^ CfficafOUO) testified 
before tbe Senate Cosaittee on Interior ao4 
Xnaolar Aff eirs \C9 "Acticna Bee^d td XAprove. 
Federel Effcrts in Collecting, Analyiing* and 
Beportiag kqsryy Date." Thet repoi^t ^ . 
coBCladed thet legislatica aaa needed to 



establish e coaprebeasive energy data systea 
to be placed ahere it scald not be infloenced 
by energy policy anslysis asd foranlation. 
Tbia docaaant it bessd oh 010*8 teatincny 
before the Senete Xateriox; Coaaittse on Barcfa 
9« 1976« which updated its earlier testioony. 
Xnclnded is tbe Statesent of Assistant 
Cospttcller General Bhghes a^d five 
attecbaenta: ^an Overviea of Oia*s Febroa'ry 
6'f 1974 Stndy on Energy Data] an Overview of 

' Actions Affacting Federal Bnargy Data 
collection and Analysia Since FebrnaCy 1974s 
a Discussion cf Energy Data Problaa Areas 
Identified in GAO«*s Febroary 6« 1974 Energy 
Data Stodyt a listing of Principal Znergy 
DataHfeleted Beccaaandations in QAO Beporta ' 
XssQed sines Fsbrnacy 1974; and Spscific 
CoasentS on S. 1664-:*Ene^gy Xnforaation • 
Act— with Febroary 26, 1976, Proposed 

. Adaendaent. nany basic ^roblSas identified 
by GAO in tbe 1974 report have not been 

. resolved, and tb^ voXuae of data has 
> increased. Tbe report recoaaands -tho 
establisbaant of a Departaant of Energy and 
Bataral Basources, vith an independent energy 
data collecticB^ccapoaent, es tb^ beat 
organisational solution to aaecgy ptoblaas« 
including^ energy data problass. (BTB) 
Availability: o.^. General Accounting Office^ 
Distribution Section, Boon 4522, 441 0 St. 
BB, Vaahingtoa^^ 20546 S1.00 



0. S. General Accounting office 
Aidressx Vaabingtcn, DC; 20540 
Actions Beeded tc Xaprova Federal Efforts in 

- Collecting, Analysing,, and Baporting Energy 
Data ' 

Beport Bo. 8-176205, 68 p. 
6 Feb 1974 

SpooBor: O.S. Senate, Coaaittae on Interior and 

Xnsular Jkffaira 
Abatract: Opon raguest of the Seeete Coasittee on 
Interior and Xaaular Affairs, the General 
Accounting Of f ice nsdertook this study on 
. energy data collection in the Federel 
. governaent. Tbe state of Federal energy data 
collection ie described es "fragsented and 
uncoordinated." This study reports on the 
aegnitude of tba deta collection efforts. At 
least 17 Federal agencies^ coaprising 45 
bureauaf of f icea, divisions, and 
^ adainiatratioea vers collectors or users of 
* energy data. These problea areas bre > 
discusssdz voluntary vs. sandatory reporting 
of data, cradibUitjfof deta, conf ide$tiality 
of data, tlsaly reporting of data, data, 
dafipitione, adequacy iknd coap late seas of 
deta, and analyais of data. Xt ia concluded 
that lagislsticn ia needed to e'steblish e 
' coaprehenaiva Fadetal Bnergy Xnf oraation 
Systea (sitbin tbs Dspartaant of Bnergy^end 

- Betnral Basources, if created). A first step 
to ii^roving tbs sasrgy dsta systea would be 
to develop a singls cefersncs source or 
directory deacribisg eifistisg energy deta 
collection efforts. (BTB) 



0«S. Bouse of Isprssentetives, Coasittee on 

Zttterior end Xn^nlSr Affsirs, Sabcoaaittee on, 
the BnviroBssnt ■ • . 

Bational Bnergy Ccnservstion Policy Act of 1974, 
Bearings Bsfors ths Sabcoaaittee on tbe 
BnviroBseatYof tbe Coaaitteau oa Interior end 
Xnsnlar Affaire, Bousn of Bapceaantstivea, 
" Biaaty-Tbird CoBOCess, Secosd S«sslos oa 
B.B. 11343 • . ^ 

Coasittee Print' Serli|l BO. 93-55« lieerings held 
ia VeshiagtOQ, DC, juae 4, 6 end 10 and July 
19 and 26,M974, 292 p. 

1974 V 

tbstre<5tx the teatifoay of 20 sitBOSses is 
ptaseated concarBiag the Betioaal Energy 
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Cona«rvation,.Vollc7 Act of 197<, Mbich 
pcopo8«B to-'llBlt th« giciith cl-anacgy 
dCBands to 2% p«c 7«bc laglaUtad 
coDaecvatiqB M^fllicaa. Th« ■tata^antB mre' 
j»oanlBods in .th^lc ap^rcTal cf conaarvatloo 
im « way 't9 h«l> aaat tha anec^j ahortaga, 
bnt tha Mya auggaatad for achiaviog 
cdnsarvation 'difiaraa aldaly. th« litoessec 
rapr«sant«d i^daatry,, uri»ar«ity^acono«ica ' , 
daparthao^a, tha' Daparttaut cf Coaaacco« 
•nvicooi^Dtal gjcoopa, foal acoicay consoltaDt 
.^roopo, th« CotiDcllspn rovironaaot al QoaLlty^ 
the £nTlccDaaflt^l Pcotectloo Agaocy, and 
coDBuaac coDcarn groapa. Soaa poctioDS of 
tha testiaooy ^cra concctnad alth davalopaoDt 
•of al^acnatlve scQccaa cf anac^y that alght 
logically casolt fcoa stcingant cpnaacvatifon ' 
■aasucaavitpoaad oft ctictantly OMd anacgy ' 
•ooccea. (Btn) u ^ ■ . - ' 



O.S. House of BapceseDtativ«s, Coaalttea on Vay£ 
and Heanar tltraty 'Of Ccngceas, CongcaseloDal 
Basaaccb Sere vice 

Addcesa: vashingtdb'; C<: 

Background Headings on Bneroy Pclicy. Selected^ 
Hatecials Ccaciled by the St«f of the 
Coaaittee on Vhya and H«aDs vltb the 
, Assi£t&cce of« t&e Congceasional Research. 
Service > ■ . 

892 p. \ ■ 

19*35 

Abstract* Tbl&. selection of recent . art icles and 
repocts was ccapilad to present the Hoafie 
Coaaittee op Vays and Means ai'tfa inforaatlon 
on enacg? .issues as background for 
foratiltati^g a n'aitioniTl ccergy (cogcaa. Basic 
infcraaticn is provided cn tha potential for 
^expanding'alterirat'ive energy scurcea and on, 
energy conservation. Tie readings are 
crganiiad under these categories: Inergy ^ , 
Beads and Alternatives; BAtacal Gas: Supply 
and Eolicy;«?Cas Cclicy io the Znergy Sector;' 
Energy Ooaservat ion: pctential9# Pclic ies, 
and/ lapact* (including the industrial, . ^ 
agricultural, ielectrical oooe cation, e • 
^ transportatlcn, and reaidentiaJ/coaaercial 
buildings sectors; recycling cf waste 
iTatdriala; alternative fuels; cteraK. ; 
national prc^^^as; and gasoline); and 
Intern;^tional Ila^licaticns. (ElE^ . 



O.S. Senate, Coaaittee cn Ececgy and Natural 

Basources; federal Enetcy Adaiclatration > 
Addraas: flash ioQ^tcn, DC 
Bagulation of 9o!^«stic Crude Oil Pxices 

Putllcaticn »Il6,; 95-8, 95th ccngresf ,' lat Session,; 

233 p- . 

Bar 1977 ./ - ^ " 

Abstract.^ >a required ty thn Energy Policy an* 
Conservation A4t.(HPCA), Part I of this 
report d<i(acribe^ the c<:cnoaic and supply ', 
iapacts of .tie'.Preirfid'cDt's cjt^nde oil pr;i<iing 
policiaa in^^ect aince Decaater. 1575. Part 
y II pr*Jft>nta Praaldant'a Ineiwy, Action Mo. 
11, a pl^^uc^V" incentive prcpcial to ; 
aatablisir t v|Loat*ECPA rata of eWaltftion ^t 
, 10« par yaat'rfyy a.alnfan* rate cf Uncrease 

for the- raaainlcg tao years of aaniiatory 
. controio (a a »aifcifiad andat tba Bnatgy 

Conoorvatidn Prodoctlon Act). Iapa<:ts in 

1976 of ZPCA/Eep« contrcla include: (1) 
■ aa^suratrla a^^nga throogh rado<:tiona in the 
price of doaeatic crude cil; '{7) a.eaall ^ : 
offset againat tbeaai savinga dee higher 
lavela of deaa^nd, and, Aherafcca, isgreaaed 
iaporta; .(3V atnox favocHble lapactf on adat 
. •conoalLladlcatcra^'and («*) a significant 
adversan^pact cn tba balaoca <^f trade. (BTB) 
AvaiUbilitysAOt/^^ Sasata Ccapitfae on Znergy and 
" laturnl BaBburcaa*" . .i. ^ 



9^ 



O.Sv senate* Coaalttea on Pinesee 
AddreasE Vaahingtcn, DC ' . * 
Bnargy Conaarvation and Convaraion Act of. 1.975., 
Haaringa Before the Coaaittae on Pinanca, 
• Onltad States Senate, «inety»Pourth Coagraa^, 

Pir«t. Saaaion on H.B., 6860. Part of 2 . 
V Pacta . ^ . ' , • -'^^ 

HearingBhald July 15,16,17, and Ifl. 1975, pp. 

^ ii61«1002 ■ 7 ■ ■ ■ 

1975 ^ .. ; 

Abstract: Teatiacny was recorded froa Xegislators 
and fro^ organisations vho represented 
practically all phases of energy production, 
tiae, and cons'arvetion. With the. exception of 
' the sponaoring leg^alatora, the co^naenaqa of 
the beatiaony aeaaad to be that reatrictiotis 
.on expenditure of energy i|ipoae<L by B.B. 6860 
are not atringeot enough, and that thp Bill 
*' d#al8 l^nadeguately wlth^the probleaa of 

iocreaaing energy auppliea. ^The ^propoaala of 
. tha Bill .relating tc allooatS)M.8, iaport 
tariffa, and iaport .guotaa prMoked auch 
coaa^nt-^-oftex) criticise^ The gas and 
^ petrqleua indoistries pr^ented strong 

arguaents for deregulation of prices, as an 
"^energ^ production Incentive. The inadeguacy 
of provision foj: doaestic energy resources 
was a concern of aanj witueaaesw A panel of * 
aitqesaea presented reforas^ of olactriq xate 
structure thg.t vould encourage Energy *^ ;^ 
conservation. ^ lAao, the reaoral of therj.sr . ^ 
recycling tax incentive froa HiB. 6860 by -^t^e. 
Senate yas* considered to be au ;v 
^4 ant i-cgnservative action. The testlaony also 
P'pointed-.^ut that conservation alone cannot^^ 
solve the cneifcgy sbiittt^e, blit tha^ at best « 
conservation could reduce energy growth to 2% 
anuuallyt Coaaunlcations received pj the 
C^aaittee expressing an interest in these 
gearings are appended^ *(BLH) 
Availability: GPO »«.60 



O.S. SBnAte,^Coaaittfe. on Governaent operations 
AddrenP Vashington, DC 

Establ4^ a Departren.t of . Energy and latutali 

BeSwurces.. Bearings Before the coaalttee. on, 
. Governaent Operations^ n;S. Senate, 
Minety-Third congress, Pirst Session on S. 
' 2135 

Hearings held July 31, August 1, and septeater 
13, 1973, 233 p. 

197a > .. . 

Abstraict: ^ese hearings Metfi held to consider S. ■ 
2135, President Milan's jiroposnl t<* est^blish^ 
a Departaent of Energy and Natural Resources 
and aii independent Energy Besearch and 
Developaent Adainistration. The Drpartaent 
would have consisted of units froa five 
departaen,t£ and two agencies and would have 
hed a tu{3$*t of 15.3 billion and aore than 
9b500<V..eaploy<es. ^ BRDX woft'ld have contained 
nnits lfr£:i cne departaent and one agency, aw* 
would 'haV^ had 'a budget of S2. 3 billion and 
6,500 ejg^'oyeea.. Thiis reorganixation was - • 
*i proposii^btlto do away vitfa the conflict, . 
duplication, and overjlap in energy and 
natural resources pcograas. Vi^tTtesse^ 
included the following: Boy L. Aali, Director 
ol the ^Office of Hanageaiunt and Budget; Jahh 
y A, LOVe,' pirector of th^ Energj Policy 
' Officii an^ John^c.» fhittalcer, Onder ; ^ 
" Secretary o^ ,the Inferior D^partaent; Dixy ^ 
Lee Ray, ChaiLraan of the Atoalc Energy 
Coaaissibn; Dr. Robert iThite, Adainistrator 
" of the Mtftionel Oceanic end ^Ataospheric 
Adaiaiatration: Charles 1. Ford, Chief of 
Civil. Punctiona of the Aray Departaant; J. 
Phil Caapbell, onder. Secretary of the 
Agricplture Departaant;' Donald ^B. Crafty Vice 
Preaident of Wyatt, Ihc. ; and A. KaneU? 

' Preaidant of Icrtheeat^ Petiole ua ^ndua try, , 
isic.'j In addition ^o testiaony, the hearings 
Include aevaral axhibita, a.g.> tha text of i 
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3. 213S» ititiMntfl, littiri, etc. (BTB) 
Aviilabllltyi 010 li.eo, stcck ic. 5270-02315 



0\S, S«nit«, Coiaittcc on Gcvarn^aoUl Affairs ' 
Addrosi^: Viihinston, DC 

0«pactaint of Bnacgy Or^iKitition Act. Rdport 
■ of tha Coiiittaa en Govacnaantnl Affairs, 
Ooit«d Stataa Sonata, tc IccoaFioy S. 626 

I tapo/t «o. 95*1 <5th CoDgc«aa, 1«t Seasio*. 

Afcatract: Tba priaary aia of S. 63€ ia to 
•atabiiah a pirianont^ Cabin«t-lav«l 
Daparta^ot of loargy io tha axacativa braacb 
and' to a^rga all tha aa jor fadacal eixtr^y 
prograaa lo tha COE. . OCl acald iocluda thaaa 
oajcc coBfo^ota: tha Fadaral Baargy 
AdainiatratioDj thu Bnvcgy S«aaaroh and 
/D«talopa«nt Adaioiatrat ico; tha Padaral Faaar 
CoPalaaioni cfrtain prograaa and functloda 
froa tha MpartaaDt of Zntariori statutory 
authority fcr tha davaKpMnt and 
proBulgatloo of mu bailding aoacgy ' 
coosarvatioo ataodarda lad aathcrity to 
undartaka' a naticnal aoargy ccuaarvatloo 
deaoaatratlon j^rcgraa nca v«atad In the 
Sccratary of Hcualng and Orban Oavalopaaatj 
Goawerca Da^artaant prograaa tc proBor.« 
volontary iodaatrial aoakgy ccrMrvatloni 
joriridictioD cvar the adUniatration of tha 
thrao naval patrcloua ras«rvaa ia California 
and Nyoaing, andlthraa raval cll ahale 
reaarvaa in Colcrado and Dtah» oo« 
adainlaterad hy th« Dafanaa Oapartaent; and 
authority nc« v»«ted in tha Zntaratate 
CoaM«rca- Coaaiaaicn to lagulata oil 
*pAp*Hp»fl- . Thayc^partaaot of Iranaportation 
woul;rccntinaB/4c hava. priaary rasponsibility 
for tha t^roaolgation of aatoaofcilar cfficlancy 
standards. Tm Intarfial atroctora of DOB 
vould iocluda UhasQ Praaidantially appointed 
. Officara (aat^act i^o tha idvica and conaant 
of tha Sanata): a s«cratary« a Deputy 
S«cratar^, two Under Sacrataiiaa* and eight • 
Assistant Sacratarlas. S. 826 also 
establiabea aa Bconoaip Vagalatory 
Adainlstration, an snarly Infciaaticn 
AdainlatratioB, and an Inargy Bagaldtory i 
Board. (BTB) 
Availability^ OPO 



0.^. sanats, Coaalttaa on Ocv«rnaaDUl Affaira 
Addrans: Wij^ingtoo, X ^ 
^ Capartaant of snargy Orgaalsaticn Act. Bearinga 
Befora th« Ccaaittea on Goveroaantal Affaira* 
Onitad stataa Sanatf, Rinaty-Fifth Congceaa, 
rirat Siaaion on S. 826 and S. '91 



r1 



Raarlnga hald Hatcp 7, 9, 11, 16, 17, 18, 22, 2*, 
^^^2S, 29, 31 and April 8, 1977, 1322 p. ♦ 

'Abitract: Th«aa kaaringa fccaa on tao bills' that 
toald raorgaoita tha Fadaral gcver naant 
anargy fanctioaaz S. B2€, Ptaaidsnt Cartar'a 
propcaal to aatablish a Dapartaant of Bnargy 
in tha axacutiva, t;:aBCh| and 5^. 591, 
Introdocad by Ssnatcr Farcy, ahic^ vould 
craats a 0«partaant of iMrgy Sapply and 
natural Kaaoarcaa. S. €26 aOQld .aaiga ths 
priaary snacgy Agacciaa |tha Irsffgy Baaaarch 
and Davalopaan^ Adalniatratior, ths Fadetal 
Enargy Adaiaiatcatidn, aad tha Fadaral Poaar 
Coaaiaalor) and anargy fascticna of tha 
Interior D«partaant and othar daparta«nta and 
agancisa in tha aiscativa branch. vitn«aa«a 
inclodad: Ja— t. Schlaaingari John F. 
O'Laary^ Adainiatrator cf FIAs Cscil D. 
Androa, sacrat^ry of tha Zntarior; Bichard L. 
Dunhaa, ChairBSfi of tha Fadsral Poaar 
Coaaiaaioa; Stsaart L. Ddall, fccaar 
SMtatary of ths Intaricr; Blaar B. Staata, 
CoBptrclIar Ganaral of th« O.S.; Bokart «. 
rri. Acting Adf iaiatratct cf liDA; Crcott p; 



Drary, Acting Director of tha offica of 
Bnargy Prograaa of th« Coaaaros Dapartaantj 
John J. Bshaatt, Aaaiataat Saoratary for 
Naval Xnatallationa and Logiatica of the Navy 
D«p«rt;a<iDti aad Oeorgs R. Stafford, Chairaan 
Of tha I&tsEStafa Ccasarca Coaaisaaion. 
Taatiaony vaa also baard froa tao foraar ?FC 
Cbairaao, thraa govamora, rspraMntatl vea of 
cititan's groapa, and rapraaantstivas of 
aoargy induatrias and aasrgy-ralatad industry 
associationa. (BTB) 
Availabilityi OPO 



0-S. Sanata, Coaaittaa ca Intarior l^ad Xnaulac 
Affaira 
' Address: Washington, DC 

Boss Heating oil. Hearing Before the 'coaalttae 
\ OD Interior and Inaalar Affaira, Oaitad 

\ SUtes Senate, Ninety-Fifth Coagireaa, firuk 

\ Seaeion 



'aoruary iu, ' 191/4 
ia Hvaring ^as tc 



Publication No. 95-12, 95th congreaa, 1st, 

Saaai\att<Ti«axiji5^eld February 10,* 1977, 265 

^1977^" *^ 

''Abstt'act: The parpcse of thie Hearing 
review a proposed Federal Bnergy 
Adeinistretion ruling which would grant ^ • 
entitlaaenta tc iapcrtere of No. 2 foel oil 
(hoee heeting oil) . thie entitleaent progrea 
ifoQld tranafer aonay froa firee aalng 0.3. 
oil to firaa ^aporting foreign No. 2 fael 
oil, in ordar to egi^lixe the coat of foel 
bil enong ell dceeatic rafinera. vitnesses 
included repreeentetivee of the New Bngland 
CongreaaioDal Caacas, the aoathern caacos, 
oil coapaaiee, ^efioere, the Federal Energy 
Adeiniatretion, and the Petroleaa ladnstry 
Besearch Foundation. <BTB) 

Availability: gpo 



D.S. Senate, Coeeittefon Interior and Inaalar 
, Affair;, Special Satcoaaittee on Integrated 
Oil Operationa; Cornell Oniv., Bnergy 
^ iDdastry ^Stady Group • 
The Stractare ot the O.S. Petroleaa Indastry: A 
. SasBsry «f Survey Data. Prepared for the 
Chairaan, Special Subtfoaaitttte on Integrated 
ail Operaticna of the Coaaittee oa Interior 
N and Inaalar Affaira, Qnited Statea Senate, 
Paraaant to-S. fie^ 4^ 

Coaaittee Print ferial No* 9*-37 <92-1^7), 

Nlaety-Foacth sCcngrtM, Jecoad Seaaion, 460 d. 

1976 — - 

iponaor: National Science f oandatiov, BANN 

Progrea; Library of Congceaa, Congressional 
Baaaarch Service 

Abatrsct: Thie cepcrt aflaeariies the results o^ a 
Borvey of 63 pstrolaua eoapanies, incladi|ig 
the 20 Istgest, and provides s baaic 
description of the atractnre of the petcoleua 
Ittdaatry. The survey requested iaforsatioa 
on directorate sff iliatlone; scgaisitiona and 
aargera; oaaarahipj kabaidiary holdings; 
association aith lege'l, accoentlag, and 
financial groupaj joint activltiea in oil and 
gas eiploration^ prodection, refining, and 
traaaportatioo; aarketingj aqAvoperaUons in 
coal and araniaa. The 63 respoading 
^ coapsaiea included 12 vertically integrated 
ficsa, 38 indapHndanta, md 19 aubaidiariea; 
B6 of theae cpapaniaa hava foreign 
operationa, ahd 17 have an intereat in coal, 
uraaiua, or gaothartal operationa. Be jor* 
. fiadinga of thia atady laclude the folloving: 
(1) althoegh aeraera aad acquisitioaa aince 
195% have beea aignificaat ia aageitu^e ssd 
noaber, the 20 largeat coapaniea have 
reaaiaed anchangedi (2) direct diroctorate 
affiliatioBB katween coapetiag patroleaa 
coapeniea were iafregeent, bat aany indirect 
affiliations aiiat 2 (]) b.acause ovAecship 
data are generally in a ooaines fora, t^e 
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(•cocdiog of acttMl or tan«flciil oim«cship 
la pracladadt (0) abacicf of dakt bcXdars 
aaong.tha 30 l«r9«at ^11 coapani«a im high; 
.(5) aubaidiACy daU aca loaafficiaDt to 
dascriba itttacactiona: (6) ivltipla 
^fillttlona tj accounting ficaa ara coaaon« 
bot aXacst nooaiiatant «itb <laii ficaa; 0) 
dua \o InaofficiaDt f^oanciaX data, the 
ispact of Fadacai tai stibaidiaa on, indaatcy 
prodoction aod invaataact can pot ba 
.datacainad:, (8) joint'ovnacabic of cil 
pcodoctloB and waXXa ia ccaaon' foe botb Xacga 
and aaaix coapaniaa; (9) «tata concfntratioo 
in cafin«C7 cunacabip ia aocb gcaatcc tban 
na^.ioaaX coocantcatlob; (10) tba avaaucc of^ 
ooacaptcatica notaaXl^ for tba potcoXaQa 

induatay caioXta in \«aaac concaotcation and 
coopacatioo tbao any otkac pciiibXa attaioca; 
(11) patcoXaoa ccapaniaa coatccl a 
aignificant atoaot of ccaX pcc^ncticn and 
raaacVaa, aod 7 cf the 15 Xacgaat coaX 
coapaniaa ace owqad by (atccXava coapanies; 
and' (12) 9SK of acaniafer ailXing capacity ia 
affiXiatad vitb petcoiaQa coipaniea. (BTB) 
AvaiXability: OPO S3. 95 / 



OltMayataia Inc. 

&ddc«aa: 500 l«if(oct Centec Cciva, Vewpoct Peach, 
, CA 92660 

I Backet Study of Boacgy-BeXatad ignipaanta foe 
tbe CoaaecciaX BQiXdingi Sactcc: . 
DeclsioB-Bakaca, Bayiog Pcccai*, and 
Backeting Stcategiva 

Bafoct Bo. PB-2M8618, FEA/D- 76/010, 15« p. 
19 Sep 19;5 

SpoBflor: Pedecal Bnccgy Adaioiatcstion, Office of 
Bnecgy CcoaecvatioB and Inviconaent, Office 
of Buildings Pcogcaas 

Abatcact: Tbe capoct pcoVidaa detailed 

iofocaaticn about tbe aacket fee ppnaecvation 
pcactices in tba coaaeccial bulldiogs acictoc 
that lay ba atiaoXated cc ea^pccted by 
Pedecal govecnaeot acticns and ioitiatifes. 
Tbe f Irat flactioa deacclbea, aitbin tbe 
liaits cf available data, tba ccaaeccial. 
boiXding aactoc, Ba^ eiisting and pcojected 
thcougb 1980, and lidtf IcvaXa of enecgy 
conaaapticn in each segaent of tbe coaaerciaX , 
buiXdinga aactoc. Secticn 2 daaccifces tcey 
deciaioo-MkacB InvoXvcd in tba baying and 
adoption (cccaaa used fee anecgy-eelated 
•qnipaent, both new and cateofit. Tbe final 
section oaea tba'atndy*^ findiega to describe 
eKiating. aacket appcoackaa, d<claioc 
pcocofiea, «nd acaaa cf concent cat icn foe 
enecgy cooaecvatioc, and than aakaa 
cecoaaeadatioBB for Pedecal ttcategles to 
epconcaga enacgf ccosacvation (cacticea. (26 
cefecencaa) ^ (6BA) 

AvaiXabilityi BTIS 



Oaited Bat^ona Seccetaciat, Dept. of Bconoaic and 
ffociaX Affaica, fopuXaticn Diviiion 

Salactad lodd Deaogcapbic ladicatoca by 
ConntciM, 19S0-aoOO 

Befort Bo. IBA/P/SV.55 
2B Ray 1975 

Abatcactt Tbia ia tbe aecoad of a aeciea of 
ttocking papaca vbicb givaa the reanXts of 
ceviaad pcpulaticn pccjacticna mm aneaaed in 
1973. ' Thla capoct pcaaanta 26 aelected 
deaogcapbic indicatoca fee tbe 107 eountciea, 
region*, n jor goo^capbieaX acaaa, aoce and 
' leaa developed cegioaa, and tbe eocXd, ubicb 
voQld bava tbe bcoadeat nee foe Oovamaenta, 
infltitstlMa, and indivlduala intacested in 
. ^popnlation data. Tbe paeiod ccveeed in tbia 
ropoct ia 195C-2COO. Bigacea foc the period 

^ 1950-1970 bate been dzaan troa vacielia 

official and MB«>officlal aoaccea. Tbey bava 
baeta adiaated by the Onited Batloirs 
Popnlatioo Division in ced«t tbat tbey any ba 



JDWientad in a anifoea aannec. Tba figueaa 
or the peeiod 197Cr2000 incXuda tba 
aaauaptions aaad in tbe caviaed popuXation 
peojections and aeaiucea daeived feoa thai 
pcoiacted popuXationa. Por each count cy aad 
cagion, tbeae vacianta of peojections, naaeXy 
**aedina*', "bigb" and '"low* ace sboan. It 
ahonXd be aotad that oaXy one vaciant baa 
been peapaead foe 1950-1970, and the fiauces 
given foe tbe tbcee diffeeent vacianta in - 
tbia paeiod ace, tbeeefoea, the saae. Each 
coantey QC acaa is given in a aingXi^ pa^jo. 
Vo data have taanOgiven aepacati^Xy foe the 
aaaXX Cgunteiaa oe aeeaa which had 2^0,000 
poj)uXation or laaa l^aid-1970. (fcoa 
iateoduction) 



Tacbon, B.I.; Luag, B.B.; Quapbeiea, B.B.: r 

0*Beien, J. P. 
Auburn oaiv. ,' School of Bnginaeeing 
Addraas: Aubnrn, AL . 
BCASTAB - Energy ConaervAtion: Aiv Aaaaasaant of 

Syateaa, TecbnoXogieS and Baquireaants 

Report Bo. PEA/D-76/3ai, 779 p. 
Sap 1975 

Sponsors Vational Aeronautics 'and Space 
AAainiatratioc; Federal Energy 
Adainiatration , Office of Bnergy Conaervation- 
and Environaent, office of Planning, AnaXyaia 
and BvaXuations Aaarican Society for 
sagineering Bducation 

Abatraoft : ECASTAB preaeata a aatbodoXogy for a 
ayateaa approach diapl^T and aaseaaaeat of 
tbe potential for energy conaervatioa actioha 
and the iapacta of those actions.* Tbe O.S. 
eoonoay is divided into fojur aectors— eaergy 
industry, industry, residantiaX/cossecclaX, 
and transportation. Bach aectoe. ia assessed 
sitb respect to snsegy conssevation actions 
and iapacts. Tbs fone sectoes are'coebined 
an4 these steategies fol: enaegy conssevation 
' actions foe tbe cosbined aectoes see 
assesssd. Tbs tbeae stratsgies (national 
e'neegy conservstion , electeif ication, and 
diversif icaticn) eepeesent eneegy 
conssevation actiona for tba neae teea* (no<i 
to 1985), tbs Sid tees (1985 to 2000), and 
the fae tees (2000 aad beyond). A faatuee of 
. tbe assessssat sstbodoXogy is. tbe 

idsntifDcation of targets of oppoetanity foe 
Xargs nst eneegy savings and the application 
of tecbnofogy to acbisvs these savings. In 
addition, citixcn's actiona foe aneegy 
conssevation aea discussed. (280 rsfscences) 
(GBA) 

Availability: BTIS 



VeeXegee* P.K., Je. ^ 

Data Besonepes Inc.; Toed Poandstion, Bneegy 

Policy Peojsct 
An Bconpseteic AnsXysis^of tbe BeXationabip 

Betvaen Haceo Bconoaic Activity and O.S. 

Boaegy Conanaption 

Papee. pea seated foe a Saainae on Eneegy BodaXing, 
Januaey 25-26, 1973, Wasbinaton, DC* 
Sponaorsd by Bfsonecss foc.tths Fatura, Inc., 
p. 62-102 . ^ 

Hae 1973 

Sponsors Bssonecss foe tbs Pntncs Inc. 

Abstracts In this pspae, «e have sketcbad .tbo 
• outline of a sateo sconossteic aodeX of the 
n.S« econoav anecified to incoepoeata the 
changing eelatlonahipa beteaen Xaboe, capital 
and reaonecaa. Fnetbee, a Xink betaeen tbia 
long tera aodeX and other aboet teea 
ecoBoaeteic fceacaatisg aodeXs throa^h, an 
snargy balancs aodeX sss discnsssd. Tao 
aactora of tbia aodaX, abicb in total 
sncospsss sBsrgy consaaption and peodaction 
of aXl aactora, aaea diacaaaed ia detail. 
V Tba aatiaatas cf tba consaaption fanctiooa 

\ i^adlcatad that aodaltf abicb axclade tbe 
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prodoctlon do ac iococcactly, at laaat i. 
•o«« aactora, and that calatlva price 

CAoth Conclualon) " VT 

AfallablUtrs laaoacc«a foe tha Patira, inc., \ 

20036 CJ5.00 for antijca (tocaadlvga) 



▼atlagar, p.k., jt; ' \ 

Data Bssoaccaa ipc. 

««al^aotlal o«aard foe laargn BatXaata. of 
▼JlJ^rn °' tfrgy OaUg CapiUK 

••port Mo. 

123 p. 
Jto 1977 

iMiarcb leatltote 

Jnr r.!^?"?!*? "March intc tbt daHand 
JAZ raaldantlal aoargy caqalr«a tha 

cGoatroctloB of an adagctta data baaa on tha 
' *^^!'*•^" "J^"' cilltar, Thla raioft 

« dAta baaa. Tha davalcpMot cf data on 
hoaaljg atocka vaa tha acat l.fcrtant .laaafit 
of thia aealyUa. Borsao of tba c«n«aa 
flgotaa Kara •aiilatla (or I960 and 1970 
TWO aathodi vara usad tc obtalt anneal 
•atlaataa of tha atockl Zn tha flrat, data 
on hoaaing paraita aothcrizad aara oa^d as 
Invaataant and a ccoatW^t tata\f 
dapraciatlon iraa aaaoaadS^-Tfia aacond 
eaployad an adjuatad aAca^ chaoga In tba 
S?^5!%°£ •Ucirlc coatoaera aa a 

proxy fot lDTaatveDt and dapracUtlon. Tbaaa 
aetboda yialdad aobjtantlaHy alallar 
reaulta. stccka of raf i^gatatcM, hoae 
rraaiara, rooa air coadltlonara, alactrlc 
rangea, aatar baaters, »aotoaa tic aaabers. 
conyaational aaabara aoe alacttic dtyera mz« 
eatiMtad by banchaarkirg annaal atate > 
saturation tataa obtainad fcoa Barcbandiaia/ 
•waak to dacannial aaturatign ratas obthiaadV 
"J"* •"l^iPinoQ tbaaa . w V 
aaturation cataa by tba atcck cf booaea. 
^hlB atady vaa baaparad by a lack of 
iBforaation on tba naabar cf attliaDcea hs^ 
brccnaoaar^, ard on tha age djjtrltutlcn, 
fiija diatrlbutlct, and historical uUliution 



Yates of tbaaa, sf pli^cir^^'pS^J^natSljr^*" 
re collected to allow for the 



. — — -» 

enough dat^ aare 

conatruction of a raaaosabla daU aat on 
S?fi:J"*'J aoaeaar, «a tare unable tc 

gather adegvate data tc conattact ektiaatea 
or the aga« aixe, or uaage typaa of capital. 
To cottact this deficietcy. It «oald be 
neceaaary fcr scics aga ocy to Qtdectake the 
djvalopient cf paciodic ayateaaUc canaoaaa 
of conaaaar boldioga cf cacital. raothl 
*'«ij*"nt,- Blectrlc Power ia%ear^;;Mtlt«te, 
3412 BiUwiaa p,ic uto, CA JwoJ ' 
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▼illecco, B. (ed.) 

Aaacican inatitate cf Atchitactaj IIA iesaarch 

Corp. 

Address I AX A, 1735 lea To^k Avenue 
/ VashiagtOB, DC 200p« 
Mrgy Couaarvatioa in a^ildiag Oeaign 

156. p. 
19711 

SEcaaor: Pcrd Pcuadation 

Abstracts B«aaorea tbst arobitects can usa to 
cooaarva energy are preaestad. gilding 
syst«8a are raspcsaibla for oaar oae-tblrd cf 
the nation* a total eaArg? consoaptien^ with 
raaidential bnildinga taiDg 19.2raM 
conasjcisi bau^isgs naing U.Mf. lacsnt 
Isgislatiie proposals that have Aaggestad"* • 
prescriptia* beilding^prscticea to conserve 
t»eray are criti<itsd« kaeaaa^ tUy do not 
conaidfr overall bnildirg ayatai perforaanca 



criteria, osdar a akition entitled "Phtalcal 

ff?f!!I^^" "^^""^ f""^«y sevinga can be ^ 
n22ilJ«Jf"'7«"!i^"?^' snd trede-offe to be 

!^ ^5 '^^J'^W o»« ••sears over - 
/ S22*S! ?f • apsclfic phyeicel 

/ dssign alteraativae are diaoasssd for sits 
/ snaly.is* building orisststion, 
^ *«fi2"l4?*' •P«ce plenning, . 

* bS; iS?:.*^**'^^^'' lighting, aossatic 

nSi-I ••■•gssent. Aitsrnete 

P?;" ■^•'^^•■•♦P-^icslsrly solsr energy ..d 

^wlnd fowsr, are axaaihsd. The Appandix 

?kr;Jr?.J'Srr**^"" ^» So^si^tion in 

fcSfi? •■•^9T coeeervetion in the 

• *n current 
strstsgies, energy fios diegrese, end 

*..4?!i7w!'* n> rsfersDcse) <BTB) 

Avaiebilityi Asericen Institute of AichlteUe, 
2J^?6";5.JS'* ■"kingtoe, DC 



▼ogely, f.A. 

S:?: 2* J^Bterlor, Bureeu of Bines 

Pettetp. of Bnergy Consusption in ths q|6ltaM states 

'""^•J Jr?J!I!*?? Bsetlog .of tbo 

Asarican Cbeeicel Sooietyi Asericee Cbeaical ' 
1965 ^^' ^ ^-P^l"*-. 9(2), 205-221 '^'^'^^^'^ 

Abatracts Tha pattern of floes of energy through 
the econony of the onited stetes ie an eve? 

^ ^Sl«J"?«5"7: ^S*^*"' sources of 

energy and in the uses to ahlch eeergy is pet 

?Kr.?w!f"** ^•9inning of our ^ 

industrial econoey. This pap«c is litMsd to 

Jlthin tbls decede and a half (19*7-1962) 
J?JJ' "1^ '-ctors ,hlch created e very 

' ihese ckangss aill tk 

D^lln^ii '^rpctbeses concarning ftkH viU.be 
Sirr^r!^;*!"? projections to igso of tha 
Itll^ A "^^^ " enalyni/ 

should asrvs ss s ussfol frass of reference 
toe papers deeling «itb spscific enargy ' 
eourcaa. t«o views of the energy ecobony are 

s^^vii i«» tebies. lbs first .?Swr;jt2r 

""'rce coasunttion by conanalng 
s^tor by eosrce. The Mcond shows energy 
J:!2?f«! *^**2""!P*i?n toy consusing eectur by 
function. Projections to 1980 srs given for 

«>»<=l»<i«g Portion or this 
pspsr prsssnts s tentetive hypotheele 
concerning cofjetition s song energy souccse 
snd snergy trends, (aetk) woM^m 



▼ogely, b.a.j Horrison, b.b. , 

J-y^^^'* ot, Bines 

Psttsms of 0*a(. nnergy CoassaptSon to 1980 



pp. 61-66 (Sept. 1967) 



IIU Spsctree, %(fi, 
Sep 1967 

cossssntion in the Onited 
Statee im preaantad for 19«7 and 196f- 

sxtrapoiation to HeoToate 

^Ll^lH' sl^ctric utilitiss ie ^ 

gcoviag fester thsn nsy otbsr typs. (jbC) 



vstsosf 0. I ^ ' 

Ssnvocks Inc. ' • • ' 

AddrsMi 669 Bostoa Post td., 0«ilfor4, CT (waj? 

^« irthiUctsrs. 'p«t Tt 
Adapting Ossigi to Clisste V ^ 

5:.^i:g^^nar^'r;s7T 
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Ifcitract: A c«vifM af c^inat* conditioDa and botfc 
traditional and oav arcbitactotal daaigDS to 
daal vith thaaa cooditicna ia Ftaaaotad. Tha 
aa^gaationa focaa op in^ividnal hoaainq, but 
tha architactaral aaggaaticoa ata jaat as 
applicabla to at>lti*£oaily kaoaiag cc 
coaa^ccial baildi'aga. Scm of tha daaigns 
ara tairly aiapla^ Tha objact of all 
auggeationa ia to\tid it daalgc and 
conatcaction of tosldin^a fee Icog-taca use, 
for nu^r coafor.t^ and .f cr total raaourca 
coniiarvatiOD--p|artiC0lacl7 aaargy 
, conaarwtioB, Scaa of tha davio^dlscoaaad 
ara ^navlation (interior inaalatz«.g panels 
for Mindoaa aa «ell as nalla) , flref^acc 
deaigna, aolar heating and cooling ^^atural 
T^ntileticn, aindov placea«Dt> and even earth 
been or uiMergroaDd hcuaea. references) 

Availability; ^uniiorka, Inc,, 669 BoatCD Poat 
Bd., Ouilford, CI 06437 SO. 50 
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.feat, J. A, 

O.s* Dopt. of Intaricr 
kddreaa: Vaahfnaton, DC 20240 
Technigues 08#d in CeveAo^irg the C,S. Departaent 
of the Intd^ior Energy fcrecaat, Onited 
States fenecgt; Throng tta Taax 2000 ^ 

P^ap«r presented idv a Seainar on Znergy Hodeling, 
January 25-26,^1973, Hafhingtcr, DC,, 
sponscred by Beaoorcos for the Future Inc., 
pp. 29a-303 
Hac 1973 

Sponaor: Bcsourcaa for the Vature Inc. • 
Atatract: The aain purpoflie . cf this report, .was to 
assess and forecast futsra Onited States 
enei^gy deaand and soppl}' as accurately as 
possible in order to assist in the , 
developaent of policies and rrcgcaaa to 
assure that national energy ra^uiraaents arc 
aoat efficiently aat. Ihe aetbodoldgy 
eaploye^ vaa to guantif.y tha (rincipal 
coHpcnonta of energy dciand by Jejor 
consuaing sectors, ty pilaacy foela and 
energy sources, and by .aecpndary foi;a on an 
historical b^.ai8. Ihaaay^oapcoen^ts were 
^correlated vlth aalor j^noaic l,jid>catocs, 
such as Cross Hat iona J^lrodtfct-, and other 
available deterainants cf a«^torial enec^ry 
deaand. Projectiona and integrated energy 
balances Merc then prefaredVffi^ eaeh of the " 
tiaa perioda using sepatate rCrecasts for - 
gross and net energy, for the four lajor 
^x>naoaiog sectors and ar exfeotcrf synthetic 
g^s sector, for the foraa^ of energy finally 
conaoaed, and for •«ch of the energy sources. 
Assessaents of potential supply constraints 
vere^ aade and the pro1|aCtiona «are adjusted 
and' revised to raconc/la supplydeaand 
diffcrcDcea. (Auth) 4 
Availability: Resoorcea for' the Future, Inc., 
1755 aasaachQsetta Ave*' »«, Baahington, DC 
-20036 ($5.0C for entire proceedinga) 



Hheeler, J.; Graubard, H. : IctoD, J. P. 
lead Corp. 

Addcessi Saota Honica, CX ^ 
Hoa Business in Los' Angeles Cut Eeacgy Oae by 70 
Porcentp Prelieiaary teaaarch leeulta of a . 

y Band Study 

Report Ko. ■■-8666-2-FBA, 20 p.: also pQblished 
as P^5417 in April 1975 

J a fj -19:13^ .V I 

Sponsori Federal Enerdy Adainiati^ation, Office of 
Energy Coaaarvatlan and Invirosaant ) 

Abatracts The plan ueid by loa Angeles during the/v. ^ 
ainter of 1973T7a to -Yaduce electrical 
cosauaption by' apt oziaately 201 ia outlined. 
The plao includedja tw-phag^ eotback alth 
severe peMltiaax/ r 5t)f aorchacge on the 
/Entire fcilf for ^be flrat over aaag^a ^ 

/ ■ 



tMO*-day poaar ehat*off for the second 
violation, aad a-'five-day poven ahat-off for 
tha third violetioa. Certaia prohibitions or 
restrictions, such as decoretiva outdoor 
lighting and actors for foantaina ' and eoving 
aigna, in addition to the percentage 
redaction in cooaaeptionnere also set forth 
ia the plan. Aa a ahola, the coeaecciel 
aector produced aost of the total cartailaent 
ie uaege'as covpared to the resideatiel and 
ioduatrial sectors of the ^ity.* Specific 
plana for boa eigUt different classes of 
coaaercial baildin^s cartailed usage ar^ 
included in tha report. (BtR) 
Availability: CPO j.Vf Stock io. 041-018-O0OU2 



Wilder, a. P.; «illeBborg, J.?. 
SoQth Carolina Qniv^ 
AddresiX' Coluabia . 

Beaideotial Oeaaad for Electricity: A Conaiiaer 
Panel Approach 

SoQtharn Bconoaic Journal, 42(2), ^p. 212-217 

(Octl 1975) . ' 

Oct 1975 * ^ ^ ' 

Abstracts .Eiatiaatea of price, elasticity based on 
a aetropolitan household eodel sraggest that,^ 
coaV^^y *° ntility coapany vieJa, 
eleSricity could be effectively ratio^e^^by 
raising the price. Belatiosahipa between 
sixe of residence, nuebera of appliances, 
electricity deaand, and electricity price 
indicate that the size of a residence nnd its 
stock of appliances correlate 'eith faaily « 
sixa, incoae, and race. Coeparlaons aith 
past elasticity estieates suggest t^t 
electricity deaand is deterained eotlKby 
iocoae tl^n by ^uebcr of persons in a\ y 
household. Energy conaciouaoess and rwirng 
prices could usalt in eiddle. and upper 
incoee faailiea chooaing saaller, core 
^ficient raaidancea. (DCK) 



«ill£aas, J-S-, Jr.; Hurray, B.S. 

netrostudy Corp. 

Address: 1012 14th Street If, Washington^^JIC 
2000 5 ' ^ 

Coeaercial Floor Space: An Analysis of the 

nethodologies Deed to Estiaate the Motional 
. Inventory 



Beport «o. PB*24e900, 75 p 
Sep 197 5 



Sep 197& - , ^ 

Sponsor: Federal Energy Adeinistratioe, Office oc 
Ei>ergy Conservation and Bnvironaest , ^Office 
of Buildings Frograas 
Abstract: The Report presents a technical survey 
of the aettioda used to prepare coaaercial 
space inventories in the Onited States. The 
docuaent inclodas^a coaprebensive collection 
o< published inventories of coaaarcial space, 
' along with evaluations of the aathodologies 
used in each, and appraisalitf of their 
reliability. In addition, the authors havo 
aade recoeeandationa for f arthar coaaarcial 
space iiurentory studies. (GBA) 
AvailabilityT ITI2 



loroniak. A.; Burphy, J.J. 
Infodyne Systeas ccrp. 

Address: 1000 Falls 9ogfi, Potoaac, BD 20854 
Bconoaic lapact Stodyf^ the Applioace Vfficieeci 
Prograa ^ ^ 

Beport Bo. PB-251665, FBA/0-76/077 , 261 p. 
30 aon 1975 

Sponaor: Federal Energy Adeinlatration, Office of 
Koacgy Conaarvatio^and Bavironaaat, Office 
of A^ppliance frograaa 
A^aijtact: The objective^of thia report ia to 
^ - " analyva the euconoaic iapact of tha tAchaical 
) ■ . - 



laprovcMata that vould hava tc ba 

Incocpocatad Intc tajcc boaaabold a.Fp^laDcaa 

to aaka i^po aodaXa of aocb a(|llanc«8 \.. 

pcovlda tba aaaa laval c£ pacfccaanca aa 1973 

aodala« bot raqalca on tba avacaga *20% losa i?*^ . 

aaargy to opacata. Ona conaaqoanc^ foceaaan 

fcoa aocb aa lapcovaaaot iF^axgy afflclaacf 

«aa tba ■■viog hj 19B5 c£ otar. ona bal£ > 

ailllgt) baccala ct oil car dav. Tba 

appllaoMa ccvac#d by tba afflclaocr pcogcaa 

acas cooa ale ccodltloiiaca;^alactclc and gaa 

watar baataca; catcigaci.toci'and 



cat clgacatoc/fraaxacai fcaaxaca; alactrlc and 
gaa cangas; alajctclc and oas dcyaca: aathaca; 
diabttaabacA) and blaok»and vblta aad coioc 
talatlaloaa* spaolfic anacgy afflclaoo; 
goals foe 1960 ara llatad foe aacb typa o^ 
appliaoce. (40 cafacancaa) (fcoa Biacnttva 
Soaaacf) <^ * . 

Avalla^llitr: «TXS 
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